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TO      THE 


STUDENTS  of  ANATOMY 


N       THE 


University  of  EDIN  BUIl  G  H. 


Gentlemen, 

WHEN  this  Olleology  was  firft  printed  in 
1726,  T  did  not  know  that  Albiniis, 
Winflcw,  and  PiilFyn,  were  to  pub!!!-!  dcfcrip- 
tions  of  the  bones ;  othcrwifc,  my  papers  pro- 
bably would  have  remained  yet  undelivered  to 
the  printers.  I  however  flatter  myfeir,  tliat 
this  ejfay  has  been  of  ufe  to  the  gentlemen 
who  did  me  the  honour  to  attend  my  lecflures, 
by  aflilling  them  to  underftand  my  fenie  and 
reprefentation  of  things  in  this  fundamental 
part  of  anatomy  ;  and  that  itMias  poiiibiy  been 
of  more  advantage  to  them  tlian  a  more  com- 
plete work  from  an  abler  hand,  unlefs  my  de- 
monftrations  had  been  in  the  order  and  method 
of  fuch  an  author*** 

This  view  of  your  improvement.  Gentlemen, 
is  a  prevailing  argument  with  me  to  caufe  this 
eflay  to  be  reprinted  ;  and  yf)u  cannot  reafon- 
ably  blam.e  me,  if  I  likewif^  acknowledge  an- 
other motive  for  it,  which  more  particularly  re- 
lates to  myfeif.     In  a  ney   edicion,  an  aiKnor 
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lias  an  opportunity  of  making  his  works  nibre 
correal,  complete,  and  confequently  acceptable 
to  the  public,  who  may  perhaps  be  indulgent 
enough  ;tQ  thjjak  this  little  treatife  not  altoge- 
ther ufelefs ;  fince  more  reafoning  on  the  ftruc- 
ture  and  morbid  phenomena  of  bones  is  to  be 
found  in  it,  than  in  the  other  writers,  who  have 
<:onfined  themfelves  almoft  entirely  to  the  de* 
icriptive  Qr  proper  anatomical  part  of  the  ojleo-^ 
logy. 

1  have  here  kept  to  the  plan  of  the  former 
editions,  by  iirfl  confidering,  in  the  order  that 
fcemcd  to  me  mofi:  natural  and  methodical,  every 
thing  which  I  thought  neceffary  to  be  known- 
concerning  bones  m  general  ;  and,  in  the  fe- 
cond  part,  I  have  dcfcribed  the  feveral  bones 
xiompofmg  the  ikeleton. 

The  bones  of  adults  are  what  I  principally 
endeavour  to  defcribc  ;  but  I  have  added  a» 
much  of  the  qfteoge?iea  as  I  think  fcrviceablc  in 
the  practice  of  phyfic  and  furgcry. 

That  little  might  be  omitted  of  what  was 
formerly  done  on  this  fubje(5^,  I  have  taken  all 
ihe  ailifrauce  1  could  from  books ;  but  have 
never  alTcrrfd  any  anatomical  fa61:  on  their  au- 
thority, without  confulting  nature,  from  which 
all  the  defcriptions  are  made ;  and  therefore,  the 
quotations  from  fuch  books  ferve  only  to  do 
luftice  to  the  authors,  who  have  remarked  any 
thing  in  the  (lru6lure  of  the  parts  that  was 
commonly  omitted,  and  to  initiate  you  in  the 
hidory  oL anatomy;  which  I  once  propofed  to 
make  complete,  fo  far  as  related  to  this  fubje(51:: 
But  not  being  abh  to  procure  f&?cral  books, 
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and  being  fenfible  how  many  more  may  have 
never  come  to  my  knowledge,  I  laid  afide  this 
defign,  of  purpofe  omitted  many  1  could  have 
inferted,  and  in  fomc  places  1  have  changed  an 
older  author  for  a  later  one,  who  has  more  ful- 
ly or  clearly  defcribed  what  I  treated  of.  Be- 
fide  anatomifts,  I  have  alfo  named  fcveral  other 
authors  to  confirm  my  reafoning  by  practical 
cafes ;  of  which  it  is  not  to  be  fuppofcd  my 
own  experience  could  furnilh  a  fufficient  va- 
riety. 

You  will  readily  obferve,  that  I  quote  no 
paffages  with  a  view  to  criticifc  or  condemn 
.them.  This  precaution  of  giving  no  offence, 
is  very  ncceffary  in  thofe  who  are  fufficiently 
confcious  of  their  being  liable  to  lay  themfelves 
open  to  jufl  cenfure  ;  and  it  prevents  occafions 
of  ufelefs  wrangling,  in  which  generally  both 
parties  are  lofers,  and  the  public  has  little  ad- 
vantage. 

In  this  treatife  I  always  make  ufe  of  the  mod 
common  name  of  each  part,  and"  have  put  the 
fynonimous  names  to  be  met  with  in  books  at 
the  foot  of  the  page,  that  the  reading  might 
be  fmooiher,  and  you  might  confuit  them  at 
your  leifure  to  affifl:  ycu  in  underilanding  dif- 
ferent authors. 

The  defcriptions  and  reafoning  are  here 
blended,  without  which  I  always  find  young  ana- 
tomies are  foon  difgulled  with  authors :  Their 
imaginations  cannot  follow  a  long  chain  of  de- 
fcriptions, efpecially  when  they  are  not  taught 
at  the  fame  time  the  ufes  which  the  defcribed 
parts  ferve ;  Thefr  minds  mufl  have  fome  re- 
a  J  laxacion^ 
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laxation,  by  a  mixture  of  reafoning,  which  ne- 
ver mifTes  to  flrike  the  fancy  agreeably,  and 
raifes  a  (Irong  defire  to  underfland  the  prin- 
ciples on  which  it  depends. 

The  phaenomena  of  difeafes  are  all  deduced 
in  this  eiTay  from  the  flrudure  of  the  parts,  by 
way  of  corollaries  and  queftions  ;  which  fuch 
an  anatomical  work  confined  me  to.  And  this- 
method  has  otherwife  a  good  eifec^  :  For,  when 
one  meets  with  an  ufefui  propofition,  and  is 
obliged  to  employ  a  little  thought  to  find  out 
its  folution,  the  impreflion  it  makes  is  3eeper, 
and  he  acquires  a  fondnefs  for  it,  as  being,  in 
part,  his  own  difcovery.  My  pupil's  have  fre- 
quently alTured  me,  that  they  could,  with  very 
fmatl  refle£lion,  trace  out  the  whole  reafoning 
from  which  my  conclufions  were  drawn  ;  I  hope 
their  fuccefiTors  will  alfo  think  this  an  agree- 
able manner  of  being  In(lru6i:ed. 

Thofe  gentlemen  who  defired  I  would  add 
the  lectures  which  I  pronounce  in  my  colleges 
as  a  commentary  upon  the  text,  where  the  dif- 
eafes are  mentioned,  will,  I  perfuade  myfelf, 
excufe  me  for  not  complying  with  their  dcfire, 
when  they  confider  the  defigu  of  this  is  to  be  a 
fchooi-book,  and  how  great  the  difference  is 
between  inftru6i:ing  youth  in  private,  and  pre- 
tending to  inform  the  public.  Art,  xxiv.  voL  v. 
of  Medical  Eflays  and  Obfervations,  publifiied 
in  this  place,  is  one  of  thcfe  leclures  which  I 
gave  as  a  commentary  on  the  paragraph  (p.  9.) 
concerning  the  different  kinds  of  caries. 

In  this  edition,  I  have  corre«fted  the  mi  (lakes 
and  obfcure  paffages  which  I  difcovcred  in  the 
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former ;  and,  in  fome  places,  I  have  made  the 
defcriptions  more  full  and  exacl,  aiming  all  I 
could  to  flinn  nnnecelTary  minutenefs  on  the  one 
hand,  and  a  blameable  inaccuracy  on  the  other  : 
Whether  I  hare  hit  that  juft  medium,  is  what 
you  and  the  public  mufl  now  judge. 

I  am  flill  of  opinion,  that  figure*  of  the  bones 
would  at  any  rate  have  been  unneceffary  in  a 
book  that  is  intended  to  be  illudrated  and  ex- 
plained by  the  originals  themfelves ;  but  would 
be  much  more  fo  now,  when  my  late  ingenious 
friend  Mr.  Chefeldcn,  Dr.  Albinus,  and  Mr. 
Sue  (j),  have  publiflicd  fuch  elegant  ones. 

You  have  advantageous  opportunities  in  this 
place  of  fludying  all  parts  of  medicine,  under 
the  profelTors  of  its  different  branches  in  the 
Univerfity,  and  of  feeing  the  pracStice  of  phar- 
macy, furgery,  and  phyfic,  with  our  furgeon- 
apothecarics,  and  in  the  Royal  Infirmary,  where 
the  difcafed  poor  are  carefully  treated.  Thefe, 
your  intercfl,  and,  I  hope,  your  inclinations, 
will  lead  )'ou.  Gentlemen,  fo  to  improve,  as 
that  they  may  become  the  happy  means  of  your 
making  a  confiderable  figure  in  your  feveral 
llations.  Whatever  aff  (lance  is  in  m.y  power 
towards  fuch  a  defirable  event,  fliall  be  given 
with  the  greatell  plcafiire  by 

Your  humble  fervant, 

ALEX.   MONRO. 


\a)  Traite   d'ofleologle,    traduit   de  TAnglois 
M,  MoNKO,  fecondc  par  tie. 


THE 

ANATOMY 


OF       T   H   E 


HUMAN      BONES. 

PART      I. 
Of  the  BONES    in  general. 


BONKS  are  covered  by  a  membrane,  named, 
on  that  account,  Periosteum*,  which  is 
fo  ncc^flary  to  them,  that  we  mud  examine 
its  texture  and  ufes,  before  we  can  under  (land  their 
flru6lure. 

The perioJI/'utji,  as  well  as  mofl  other  membranes, 
can  be  divided  into  layers  of  fibres.  The  exterior 
ones,  compofed  of  the  fibres  of  the*  mufcles  con- 
necled  to  the  bones,  vary  in  their  number,  fize,  and 
dire£lion,  and  confequently,  occafion  a  very  great 
difference  in  the  thicknefs  and  ftrength  of  the  perio^ 
Ileum  of  different  bones,  and  even  of  the  dificrent 
parts  of  the  ^ame  bone.  The  internal  layer  is  every 
where  nearly  of  a  fimilar  Rru<Slure,  and  has  its  fibres 
|ln  the  lame  dire(Slion  with  thofe  of  the  bone  to 
which  they  are  contiguous.  Ought  not  then  the 
name  periGJleuni  to  be  applied,  flrictly  fpeaking,  only 
to  this  internal  layer,  to  which  the  others  are  joined 
in  an  uncertain  manner  and  number  ? 

A  Some 
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Sonie  authors  (a)  endeavour  to  prove  the  internal 
layer  of  fibres  of  the  periojicum  to  be  derived  from 
x}cv^  dura  mater  :  For,  fay  they,  fince  the  membrane 
covering  the  fcull  is  plainly  a  production  or  conti- 
nuation of  the  dura  mater ^  which  pafTes  out  between 
the  futures  ;  and  fince  there  are  mufcles  on  the  head, 
as  well  as  in  other  parts,  which  might  furnifli  2l  pe- 
rtcjlcum^  it  is  needlefs  to  aflign  different  origins  to 
membranes  which  have  the  fame  texture  and  ufes. 
They  add  furtl4er,  in  proof  of  this  do6trine,  that 
the  periojlemn  extends  itfelf  along  the  ligaments  of 
the  articulations  from  one  bone  to  another;  and 
therefore  is  continued  from  its  origin  over  all  the 
bones  of  the  body. — While  anatomifls  were  fond  of 
the  hypothefis  of  all  membranes  being  derived  from 
one  or  other  of  the  two  that  cover  the  brain,  a  dif- 
pute  of  this  kind  might  be  thought  of  confequence  : 
But,  now  that  the  hypothefis  is  negle£led  as  ufelefs, 
it  is  needlefs  to  examine  the  arguments  for  or  a- 
gainft  it. 

Except  where  mufcles,  cartilages,  or  ligaments, 
are  inferted  into  the.  periojlemn y  its  external  furface  is 
connected  to  the  furrounding  parts  by  thin  cellular 
membranes,  which  can  eafily  be  ftretched  confider- 
ably,  but  fliorten  themfelves  whenever  the  ftretching 
force  is  removed.  When  thefe  membranes  are  cut 
off  or  broken,  they  collapfe  into  fuch  a  fmall  fpace, 
that  the  furface  of  the  periojleiim  feems  fmooth  and 
equal. 

When  we  attempt  to  tear  off  the  periofleum  from 
bones,  we  fee  a  great  number  of  white  threads  pro- 
duced from  the  membrane  into  them  ;  and,  after  a 
fuccefsful  injedion  of  the  arteries  with  a  red  liquor, 
numerous  veffels  are  not  only  feen  on  the  perio' 
Jleum  {b)y  but  moft  of  the  fibres  fent  from  the  mem 
brane  to  the  bone,  fhcw  themfelves  to  be  veffels  en 
tering  it,  with  the  injeded  liquor  in  them  -,  and 
when  they  are  broken,  by  tearing  off  the  periojleum, 

the 
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the  furface  of  the  bone  is  almofl:  covered  with  red 
(points. 

The  veins  correfponding  to  thefe  arteries  are 
fometimes  to  be  feen  in  fubje<fl:s  that  die  with  their 
vefTels  full  of  blood  ;  though  fuch  numerous  ramifi- 
cations of  them,  as  of  the  arteries,  can  leldom  be 
demonftrated,  becaufe  fev/  of  them  naturally  con- 
tain coloured  liquors,  and  fuch  liquors  can  dilRcuIt- 
ly  be  injecled  into  them.  This,  however,  is  fome- 
times done  (a). 

The  great  fenfibility  of  \\\t  peviof.cum  in  the  deep- 
feated  fpecics  of  paronychio,  in  excJJcfeSy  tiodi,  iophly 
and  ginnmata^  from  a  lues  venerea^  or  whenever  this 
membrane  is  in  an  inflamed  fta-'e,  is  a  fulhcient 
proof  that  it  is  j\'ell  provided  with  nerves,  though 
they  are  perhaps  too  fmall  to  be  traced  upon  it ; 
and  therefore,  one  cannot  well  determine,  whether 
they  are  fent  along  wiUi  the  arteries  in  the  common 
way,  or  are  derived  from  the  tendinous  fibres  of  the 
mufcles  expanded  on  i\\^  periojlcum  {b). 

Vclfels  alfo  pafs  through  the  periojleum  to  the 
marrow  \  of  which  more  hereafter.  And  frequently 
niufcles,  ligaments,  or  cartilages,  pierce  through  the 
perioJ}eum^  to  be  inferted  into  the  bones. 

The  chief  ufes  of  the  periojleum  are,  i.  To  al- 
low the  mufcles,  when  they  contradl:  or  are  flretch- 
ed,  to  move  and  Hide  eafily  upon  the  bones  ;  the 
fmooth  furface  of  this  membrane  preventing  any  ill 
.cffeGs  of  their  fridtion  upon  each  other.  2.  To 
keep  in  due  order,  and  to  fupport  the  veflels  in  their 
pafTage  to  the  bones.  3.  By  being  firmly  braced  on 
the  bones,  to  aflift  in  fetting  limits  to  their  increafe, 
and  to  check  their  overgrowth.  4.  To  ftrengtheu 
the  conjurwSliicn  of  the  bones  with  their  epiphyfes,  li- 
-ganicnts,  and  cartilages,  which  are  eafily  feparated 
A  2  in 

(a)  Sue  traitc  d'ofteologie,  traduit  de  I'Anslois  de  Mr.  Moni\>. 
Note  in  pjge  9. 

(i)   Sec  ihc  difpute  about  the  fenfibvlitV^of  this  and  of  other  mcs- 
branes  in  Zimmerman.  DifTtit.  de  initaLiiit. — A€c.  (lotting,  vol.  "i.. — 
Kaller  fur  la  nature  ilnl-Lk  ct  irritable— -\Vi)ytt'spii\  Iklus.  tlLy  11.^ 
•— Rcmar.  diilcrt.  dc  fuugvj  ^nJoul^r.  § -iXi.  34.  / 
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in  young  creatures,  when  this  men^brane  is  taken  a- 
way.  5.  To  afford  convenient  origin  and  infertion 
to  fevefal  mufcles  which  are  fixed  to  this  membrane. 
And,  Iqflly^  To  warn  us  when -any  injury^fs  offered  to 
the  parts  it  covers  \  which,  being  infenfible,  might 
otherwife  be  deflroyed  without  our  knowledge,  or 
endeavouring  to  procure  a  i^medy. 

When  the  cellular  fubftance  conne^ling  the  peri?- 
fieum  to  the  furrounding  parts  is  deflroyed,  thefe 
parts  are  fixed  to  that  membrane,  and  lofe  the  fliding 
motion  they  had  upon  it  ;  as  we  fee  daily  in  iffues, 
or  any  other  tedious  fuppurations  near  a  bone. — 
When  the  vefkls  which  go  from  the  perhjieum  to 
the  bones  are  broken  or  eroded,  a  coile6lion  of  li- 
quor is  made  between  them,  which  produces  a  for- 
did ulcer  or  rotten  bone.  This  often  is  the  cafe  af- 
ter frndlures  of  bones,  and  inflammations  of  the 
pcrkfreinn,  or  2^htv  f-mall  poXy  meajles,  Jp'jtied  fe'uerSy 
and  er'^fipelas. — Do  not  the  diforders  of  \\\t  periojlcurn^ 
•coming  rather  along  with,  or  foon  after  the  cutaneous 
than  other  difeafes,  indicate  fome  fimilarity  of  flruc- 
ture  in  the  periofteiim  and  fkin  ? 

The  Bones  are  the  mofl  hard  and  folid  parts  of 
the  body,  and,  as  all  other  parts  where  large  velTels 
do  not  enter,  are  generally  of  a  white  colour ;  only 
in  a  living  creature  they  are  blueifh,  which  is  owing 
to  the  blood  in  the  fm.all  veilels  under  their  furface. 
The  lefs,  therefore,  and  fewer  the  veiTels  are,  and  the 
thicker  and  firmer  the  bony  furface  covering  the  vcf- 
iels  is,  the  bones  are  whiter.  Hence  the  bones  of 
adults  are  whiter  than  thofe  of  children  ;  and,  in 
both  young  and  old,  the  white  colour  of  different 
bones,  or  of  the  feveral  parts  of  the  fame  bone,  is 
always  in  proportion  to  their  veffels  and  folidities  \ 
which  circumibriCes  ought  to  be  regarded  by  fuE- 
jreons,  when  they  are  to  judge  of  the  condition  of 
bones  laid  bare. 

Bones  are  compofed  of  a  great  many  plates* ^  each 
of  which  is  made  up  of  fibres  or   firings  united  by 

fmaller 

*  Squam?e,  brafteas,  lamiaac. 
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fmaller  fibrils  (a) ;  wiiich  being  Irregularly  difpofed, 
and  interwoven  with  the  other  larger  fibres,  make  a 
reticular  work. — This  texture  is  plainly  feen  in  the 
bones  of  foctufes,  which  have  not  their  parts  clofely 
compacted,  and  in  the  bones  of  adults  which  have 
been  burnt,  long  expofcd  to  the  weather,  or  whofe 
compofition  has  been  made  loofe  by  difeafes. — The 
chinks  which  are  generally  made,  according  to  the 
<lire£lion  of  the  larger  fibres  of  bones  that  have  un- 
dergone the  aOion  of  fire,  or  of  the  weather,  fhew 
the  greater  ftrength  of  thefe  than  of  the  fibres  which 
conne6t  them. — Numerous  accurate  obfervations  of 
the  different  times  in  w^hich  exfoliations  are  made 
from  the  fides  or  ends  of  fimilar  bones,  might  bid 
fair  to  determine  what  is  the  proportional  force  of  co- 
hefion  in  the  two  forts  of  fibres. 

The  plates  are  faid  {b)  to  be  firmly  joined  to  each 
other  by  a  great  number  of  claviculiy  or  fmall  bony 
procefles,  which,  rifing  from  the  inner  plates,  pierce 
through  fome,  and  are  fixed  into  the  more  external 
ones.  Of  thefe  nails  four  kinds,  viz.  the  perpcudicu- 
lar^  ohliqucy  headed^  and  crooked^  have  been  defcribed : 
But  in  bones  fitly  prepared,  1  could  only  fee  nume- 
rous irregular  proceflcs  rifing  out  from  the  plates  (f). 

Though  the  exterior  part  of  bones  is  compofed  of 
firm  compacSl  plates,  yet  they  are  all  more  or  lefs  ca- 
vernous internally.  In  fome  {e.  g.  middle  thin  part 
of  ihe /aipii/a  and  cj  ilium)  the  folid  fides  are  brought 
fo  near,  that  little  cavity  can  be  feen  ;  and  in  others 
»( middle  of  cs  humeri^  femoris^  &c.)  the  cavities  are 
To  large,  that  fuch  bones  arc  generally  efteemed  to  be 
hollow  or  fiftular.  But  the  internal  fpongy  texture 
is  evident  in  young  animals  *,  and  fome  of  it  may  be 
feen  to  rchiain  in  ihofe  of  greateil  age,  when  bones 
are  cautioufly  opened  after  they  have  been  kept  fo 
Jong  as  to  be  free  of  the  oil  they  contain,  cr  after 
being  burnt. 

A  3  This 

(«)  Malpigh.  Anat.  plant,  et  oper.  pofth. 

(i)  Gagliard.  Aiut.  cfTui.T:,  nov.  invent.  ilUiflfat.  op.  I.  obf  2. 

(f)  Malpigh.  oper,  pofthum, 
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This  fyougy  cavernous  internal  part  of  bones,  is 
generally  called  their  cance/Ii  or  Lattice-work, 
and  is  formed  in  the  following  manner.  The  plates 
are  firmly  joined  about  the  middle  of  the  bone:  but 
as  they  are  extended  towards  its  ends,  the  more  in- 
ternal plates  feparate  from  the  exterior,  and  fliretch 
out  their  fibres  towards  the  axis  of  the  bone,  where 
they  are  interwoven  with  the  fibres  of  other  plates 
that  have  been  fent  off  in  the  fame  way.  Seeing  the 
plates  are  thus  conftantly  going  off,  the  folid  fides  of 
the  bones  muft  become  thinner,  and  the  lattice-work 
muft  be  thicker  and  ftronger  towards  their  ends. 
This  Is  evident  in  many  of  them,  where  the  folid 
fides  of  their  middle  are  very  thick,  and  the  canceliir 
are  fcarce  obfervable  j  whereas,  at  the  ends,  where 
their  diameter  is  greatefl,  the  folid  walls  or  fides  are 
not  thicker  than  paper,  and  the  cancelli  are  numerous 
gnd  large  enough  to  fill  up  the  whole  fpace  left  be- 
tween the  fider>. 

The  twifting  and  windings  which  thefe  cancelli 
laiake,  and  the  interflices  which  they  leave,  differ 
confiderably  in  figure,  number,  and  fize;.  and  there- 
fore form  little  cells,  which  are  as  different,  but  com- 
municate with  each  ather.  Some  writers  [d)  ml- 
jiutely  remark  thefe  different  appearances  of  the  can- 
Lell'i,  after  they  begin  to  feparate  from  the  plates; j 
and  from  thence  diftinguifh  them  into  i^rwkled^  per- 
for  ate  d^  and  net- like. 

The  cancelli  fuftain  the  membranous  bags  of  the 
marrow  which  are  ftretched  upon  them^  and  thereby 
hinder  thefe  membranous  parts  to  be  torn  or  remov- 
ed out  of  their  proper  places,  in  the  violent  motions 
and  different  poilures  which  the  bones  are  employed 
it}.  This  fupport  which  the  cancelli  afford  the  mar- 
row, ajfo  faves  its  membranes  and  veffels,  in  the 
\o^tx  parts  of  the  bones,,  from  being  com.preffed  by 
the  weight  of  the  marrow  above. 

The  depreffions  between,  the  fibres  of  the  external 
plates  of  bones  appear  like  fo  many  furrows  on  their 

furface^ 
(5)  Ga^liar.  Anat,  o/Tuim,  cajj,  j,  obf.  4,;,  6,  7,. 
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furface,  into  each  of  which  the  periofteutn  enters  ;  by 
•which  the  furface  of  contad,  confequently  the 
-cohefion,  between  it  and  the  bone,  is  confiderably 
jncreafed,  and  a  greater  number  of  veffels  is  fent 
from  it  into  the  bone,  than  if  it  was  a  plain  furface. 

Both  on  the  ridges  and  furrows,  numerous  little 
pits  or  orifices  of  canals  are  to  be  feen,  by  which  the 
vefTels  pafs  to  and  from  the  bones. 

After  a  fuccefsful  injeQion,  the  arteries  can  be 
traced  in  their  courfe  from  the  pits  to  the  plates  and 
fibres;  and,  in  fawing,  cutting,  or  rafping  the  bones 
of  living  creatures,  thefe  veflels  difcover  themfelves, 
by  the  fmall  drops  of  blood  which  then  ooze  out 
from  the  moft  folid  part  of  the  bones.  But  the  clears 
efl  demonftration  of  the  intimate  dillribution  of  thefe 
fmall  arteries,  is,  to  obferve  the  eflccl  of  fuch  a  tin- 
ging fubftance  as  can  retain  its  colour,  when  fwallow- 
cd,  digefled,  and  mixed  with  the  blood  of  any  living 
animal,  and  at  the  fame  time  has  particles  fmall  e- 
nough  to  be  conveyed  into  the  veffels  of  the  bones; 
fuch  is  riihia  tincfovum,  madder  root  {a)  :  For  we  fee 
the  gradual  advances,  which  this  tincSlure  makes  from 
the  periojieum  into  the  more  internal  parts  of  the 
bones,  and  how  univerfally  the  dJftriburion  of  the  li- 
quors is  made,  the  whole  bony  fubftance  being  tin- 
ged. Whether  the  time  in  which  this  tinged  liquor 
pafles  from  the  outer  to  the  internal  plates,  till  all 
the  plates  are  made  of  its  colour,  and  the  time  which 
the  difappearing  of  the  dye,  after  giving  the  creature 
no  more  of  this  fort  of  food,  makes  us  think  it  takes 
to  return,  arc  the  fame  in  which  the  natural  liquors 
circulate,  is  unceitain;  becaufe  this  tinging  fub- 
ftance may  move  more  flowly,  or  may  pafs  more 
quickly,  than  the  natural  liquors  do.— ^The  arteries 
are  larger  near  each  end  than  at  the  middle  of  the 
large  bones  that  are  much  moved;  becaufe  they  not 
only  ferve  the-  bony  plates  near  the  ends,  but  paf« 
through  them  to  the  marrow. — As  animals  advance 

(j)  Philofoph.  tranfaft.  Num.  44-2.  art.  8.  Num.  443.  art^*., 
Num.  4/7.  art.  4 — Mem..  4«^l'Acad,  dw  fcicacts,.  i739)  ^[74^.. 
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in  age,  the  arteries  of  the  bones  become  lefs  capa- 
cious j  as  is  evident,  i.  From  the  bones  of  adults 
having  lefs  blood  in  them  than  thofe  of  children  have. 
2.  From  many  of  them  becoming  incapable  in  old 
age  of  admitting  the  coloured  powders  ufed  in  injec- 
tions, which  eafily  pafs  in  youth.  And,  3.  From  the 
bones  of  old  creatures  being  more  difficultly  tinged 
"ivith  madder  than  thofe  of  young  ones. — If  authors 
have  not  miftaken,  the  arteries  of  bones  have  fome- 
times  become  very  large  («). 

We  may  conclude  from  arteries  being  accompanied 
with  veins  fo  far  as  we  can  trace  them  in  every  other 
part  of  the  body,  that  there  are  alfo  veins  in  the 
bones ;  and  the  difappearing  of  the  tincture  of  mad- 
'Jery  after  bones  of  living  animals  are  coloured  with 
-it,  could  nor  be  without  fuch  veins  to  carry  it  away  j 
•nay,  the  veins  of  bones  can  fometimes  be  inje£bed, 
and  then  feen  (b). 

The  bones  of  a  living  animal  are  fo  infenfible,  that 
;they  can  be  cut,  rafped,  or  burnt,  without  putting 
the  creature  to  pain,  and  the  nerves  dillributed  in 
iheir  fubftance  cannot  be  fhewn  by  difle^lion  ;  from 
ivhich  it  might  be  inferred  that  they  have  no  nerves 
^iflributed  to  them  :  But  the  general  tenor  of  nature, 
Avhich  beftows  nerves  to  all  the  other  parts,  (hould 
prevent  our  drawing  fuch  a  concluCion.  And  if  fen- 
iibility  is  a  fure  proof  of  nerves  entering  into  the 
compofition  of  any  part,  as  it  is  generally  allowed  to 
be,  we  have  fufficient  evidence  of  nerves  here  in  the 
bones  ;  for  the  granulated  red  flefli  which  fprouts  out 
from  them,  after  an  amputation  of  a  limb,  or  per- 
forming the  operation  of  the  treparty  or  after  an  ex- 
foliation,  is  cxquifitely  fenfible  :  And,  in  feme  ulcers 
of  bones,  where  the  periojleum  was  all  feparated,  the 
patient  fuffered  racking  pain,  if  the  bone  was  touch- 
ed with  a  rough  inftrument  •>  nor  was  he  free  of  pain 
after  the  bone  was  perforated  [a) — The  reaion   why 

the 

(fl)  Dicmerbroek  Anat.  lib.  9.  cap.  i.— Mery.  liiA.  4c  i'Acad,. 
des  fciences,  170^. 

(J)  Sue  trad,  d'ofteclog.  p.  9. 

\a)  Niwl.  Wafi»  Jib.  intrg^.  apat.  cap.  30* 
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the  nerves  of  rigid  bard  bones  become  infenfible,  is. 
That  all  nerves  mufl  have  a  confiderable  degree  of 
flexibility  at  the  part  where  objects  are  applied,  other- 
wife  it  cannot  be  affe£led  by  their  inipreffions.  We 
fee  this  illuftrated  in  a  very  common  analogous  cafe, 
the  growth  of  a  new  nail :  When  the  former  one  ha« 
fuppurated  off,  the  thin  membrane  which  firft  ap- 
pears, is  exquifitely  fenfiblc  •,  but  gradually  becomes 
dull  in  its  fenfation,  till  it  can  be  cut  or  fcraped, 
without  caufing  pain,  after  it  is  formed  into  a  hard  nail. 

From  what  has  been  faid  of  the  vefTels  of  bones, 
it  is  evident,  that  there  is  a  conftant  circulation  cf 
fluids  in  every  part  of  them  ;  and  that  there  is  a  per- 
petual wafte  and  renewal  of  the  particles  which  com- 
pofe  the  folid  fibres  of  bones,  as  well  as  of  other 
parts  of  the  body  ;  the  addition  from  the  fluids  ex- 
ceeding the  wafte  during  the  growth  of  the  bones; 
the  renewal  and  wafte  keeping  pretty  near  par  in  ad- 
ult middle  age  ;  and  the  wafte  exceeding  the  fupply 
from  the  liquors  in  old  age  j  as  is  demonftrable  froiiL 
their  weight :  For  each  bone  increafes  in  weight,  as 
a  perfon  approaches  to  maturity  ;  continues  of  nearly 
the  fame  weight  till  old  age  begins,  and  then  be- 
comes lighter. — ^The  fpecific  gravity  of  the  folid  fides, 
on  the  contrary,  increafes  by  age ;  for  then  they  be- 
come more  hard,  compaft,  and  denfe.  In  confequence 
of  this,  the  bones  of  old  people  are  thinner  and 
firmer  in  their  fides,  and  have  larger  cavities  than 
thofe  of  young  perfons. 

The  vafcular  texture  of  bones  muft  make  them 
fubjccl:  to  objiruiiionsy  ecchymofes,  ulcers ^  gangrenes^ 
and  moft  other  difeafes  which  the  fofter  parts  are  af- 
fe£led  with  ;  and  therefore  there  may  be  a  greater  va- 
riety of  caria  than  is  commonly  defcribed  {a). 

Hence  we  can  account  for  the  following  appear- 
ances. 

Hamorrhogies  from  fungous  flefh  rifing  out  from  the 
moft  folid  part  of  a  cut  bone  [b), 

(j)  Edinburgh  Medical  cflTays  and  obf.  vol.  5.  art.  2j, 
(3)  Medical  cflajs,  vol.  4.  art.  21, 
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The  regular  alternate  elevation  and  fubfidlng,  or 
apparent  pulfatlon,  frequently  to  be  feen  in  fome  of 
the  cells  of  a  carious  bone. 

Cells  refembling  caitcelli,  fometimes  (qqu  in  the 
part  of  a  bone,  which,  in  a  natural  flate,  is  the  moil 
folid  and  firm  {c). 

A  bone  as  a  tube  including  another   bone  within 

it  {d). 

On  the  internal  furface  of  the  folid  parts  of  bones, 
there  are  orifices  of  canals,  which  pafs  outwards 
through  the  plates  to  open  into  other  canals  that  are 
in  a  longitudinal  direclion,  from  which  other  tranf- 
.'verfe  paffages  go  out  to  terminate  in  other  longitudinal 
canals  \  and  this  flru6ture  is  continued  through  the 
whole  fubftance  of  bones,  both  thefe  kinds  of  canals 
becoming  fmaller  gradually  as  they  approach  the  outer 
Surface  (a). — Thefe  canals  are  to  be  fecn  to  the  beft 
advantage  in  a  bone  burnt  till  it  is  white:  When  it 
is  broken  tranfverfely,  the  orifices  of  the  hngltudlnal 
canals  are  in  vi^w;  and  when  wefeparate  the  plates,  the 
iranjverje  ones  are  to  be  obferved.  Here  however  we 
-are  in  danger  of  believing  both,  thefe  forts  of  canals 
more  numero-us  than  they  really  are  ;  becaufe  the 
Jioles  made  by  the  procefles  connefting  the  plates  of 
,bones,  have  the  appearance  of  the  tranfverfe  {b),  and 
the  paflages  for  the  blood -vefleis  refemble  the  longitU' 
/dinal  canals.  I  do  not  know  how  we  are  to  keep  free 
of  error  about  the  tranfverfe  canals  •,  but  think  we 
may  diftinguifh  between  the  two  kinds  of  longitudinal 
ones  j  for  the  paflages  of  the  veffels  are  largeft  near 
the  external  furface  of  the  bone,  and  every  tranfverfe 
ie£tion  of  tbsm  is  circular;  whereas  the  longitudinal 
canals  are  larg;eil:  near  the  canceJli,  and  their  tr?.nfverfe 
fe^lions  appear  to  me  of  a  flat  oval  figure,  which 
jfnay  be  owing  to  the  different  inomenturn  of  the  fluids 
conveyed  in  them. — The  fituation  of  the  larger  lon- 
gitudinal canals,  and  of  the  paffages  of  the   larger 

veffels, 

(c)  R-uyfch.  Thef.  8.  num.  8.  The/:  lo.  num.  176, 

{d)  Idem,  ioid. 

{a)  Havers  Ofieolog.  nov.  p.  4.^. 

{h)  Morgagn.  Advetf.  s.  anii^ad.  2J. 
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veflels,  makes  a  bone  appear  more  denfe  and  compa6fe 
in  the  middle  of  its  folid  fides,  than  towards  its  outer 
and  inner  furfaces,  where  it  is  fpongy. 

We  fee  marrow  contained  in  the  larger  tranfverfe 
and  longitudinal  canals  juft  now  defciibed,  and  from 
thence  judge  that  it  pafTes  alfo  into  the  fmaller  ones. 
The  drops  of  oil  which  we  difcover  with  a  microfcope 
every  where  on  the  furface  of  a  recent  bone,  fradlu- 
red  tranfverfely,  and  the  oozing  of  oil  through  the 
moft  folid  bones  of  a  flceleton,  which  renders  them 
greafy  and  yellow,  are  a  confirmation  of  the  ufe  of 
thefe  canals.  Of  what  advantage  this  diftribution 
of  the  marrow  through  the  fubfiance  of  bones  is,  will 
be  mentioned  when  the  nature  and  ufe  of  this  animal 
.oil  is  inquired  into. 

Moft  bones  have  one  or  more  large  oblique  canals 
formed  through  their  fides  for  the  pafiage  of  the  me- 
dullary vefi'els,  which  are  to  be  delcribed  afterwards. 

Bones  expofed  to  a  ftrong  fire  in  chemical  veflels, 
are  refolvcd,  in  the  fame  manner  as  the  other  parts 
of  animals,  into  phlegm^  fpirit,  'volatile  fait,  fetid  oily 
and  a  black  eap/tt  mortuu,n.  But  the  proportion  of 
thefe  principles  varies  according  to  the  age,  folidities, 
and  other  circumftances  of  bones.  Young  bones 
yield  the  largell  proportion  of  phlegm  •,  fpongy  bones 
aflnord    moft   oily  and    folid    ones   give   moft   fait   and 

black  rtfiduum. Though   this   refiduum   can  fcarce 

be  changed  by  the  force  of  fire  while  it  is  in  clofe 
velfeis;  yet,  when  it  is  burnt  in  an  open  fire,  the  te- 
nacious oil,  to  which  it  owes  its  black  colour,  is  for- 
ced away,  and  a  white  earth  is  left  that  has  little  or 
no  fixed  fait  in  it.  This  earth  feems  to  be  the  proper 
conftituent  folid  part  of  bones,  and  the  other  princi- 
ples give  it  firmnefs  and  tenacity  :  For  the  quantity  of 
the  earth  is  fo  great,  that,  after  all  the  other  princi- 
ples are  feparated  from  a  bone,  its  former  fhapc  and 
fize  remain  {a)  \  but  it  is  very  brittle  till  it  is  moif- 
tened  with  water  or  oil,  when  it  recovers  fome  tena- 
city.— The  increafe  of  the  proportion  of  earth  in  old 

people's 

{a)  Havcis  OHeolog,  nor,  difc.  I,  p.  3*. 
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people's  bones  is  one  reafon  of  their  being  more  brit- 
tle than  thofe  of  young  people  are. 

Left  any  imagine  the  falts  and  oils  of  bones,  while 
in  a  natural  flate,  to  be  of  the  fame  acrid  kind  with 
thofe  obtained  from  them  by  the  chemical  analyfis, 
it  is  to  be  obferved,  that  thefe  principles  may  be  ex- 
tra6led  from  bones  in  the  form  of  a  very  mild  jelly, 
by  boiling  theirx  in  water. 

The  bones  fuftain  and  defend  the  other  parts  of  the 
body. 

Bones  are  lined  within,  as  well  as  covered  exter- 
nally, with  a  membrane  ;  which  is  therefore  com- 
monly called  Periosteum  Internum. 

The  internal periojieum  is  an  extremely  fine  mem- 
brane  ;  nay,  frequently  it  has  a  loofe  reticular  tex- 
ture ;  and  therefore  it  is  compared  by  fome  to  the  a- 
rachnoid cozt  of  the  fpinal  marrow:  fo  that  we  cannot 
expe<Sl:  to  divide  it  into  layers  as  we  can  divide  the  ex- 
iernal perisjleum.  We  can  however  obferve  its  procefTes 
entering  into  the  tranfverfe  pores  of  the  bones,  where 
probably  they  are  continued  to  form  the  immediate 
canals  for  the  marrow  dirtributed  through  the  fub- 
ftance  of  the  bones;  and  along  v/ith  them  vefTels  are 
fent,  as  from  the  external /^r/^/?^//^,  into  the  bone  {b), 
Thefe  procefles  being  of  a  very  delicate  texture,  the 
adhefion  of  this  membrane  to  the  bone  is  fo  fmall,  that 
it  feparates  commonly  more  eafily  from  the  bone  than 
from  the  marrow  which  it  contains  :  Wherefore,  one 
might  call  it  the  common  membrane  of  the  marrow, 
rather  than  by  the  name  it  now  has.  Buc  whether 
the  one  or  the  other  defignation  ought  to  be  given  it, 
is  not  worthy  a  difpute. 

From  the  internal  furface  of  the  internal /)m^<f//w, 
a  great  number  of  thin  membranes  are  produced  ; 
which,  palTing  acrofs  the  cavity,  unite  with  others 
of  the  fame  kind,  and  form  fo  many  diflindl  bags, 
which  communicate  with  each  other ;  and  thefe  a- 
gain  are  fubdivided  into  communicating  veficular 
cells,  in  which  the  marrow  is  contained.    Hence  it 

is, 

I})  Winflow  Expofitioft  anat.  4cs  os  frais,  §  %%,  8j, 
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is,  that  the  marrow,  when  hardened,  and  viewed 
vith  a  microfcope,  appears  like  a  clufler  of  fmall 
pearl ;  and  that  the  hardened  marrow  of  bones  buried 
long  under  ground,  or  laid  fome  time  in  water, 
and  then  dried,  is  granulous  (n).  This  texture  is 
much  the  fame  with  what  obtains  in  the  other  cellu- 
lar parts  of  the  body,  where  fat  is  collected  ;  only 
that  the  cells  containing  the  marrow  are  fmaller  than 
thofe  of  the  tuu'ica  adipofa  or  cellulcfa  clfewhere,  which 
probably  is  owing  to  their  being  inclofed  in  the  bones, 
where  they  are  not  fo  much  ftretched  or  extended  as 
in  other  parts. 

The  Marrow  is  the  oily  part  of  the  blood,  fepa- 
rated  by  fmall  arteries,  and  depofitated  in  thefe  cells. 
Its  colour  and  confiftence  may  therefore  vary  accord- 
ing to  the  Rate  of  the  veffcls,  and  their  diftribution  on 
the  membranes  of  the  cells. 

The  marrow,  as  well  as  the  other  fat  of  the  body 
chfiiically  analyfed,  yielJs,  befides  oil  and  water,  a 
confiderable  proportion  of  an  acid  liquor,  but  no  al^ 
call  [h).  1  his  may  be  the  realbn  of  its  being  lefs  pu- 
jtrefcent  than  the  blood  or  molt  other  parts  of  animals 
(r),  which  is  a  neceiTary  quality  in  a  fubflancc  that 
is  conftantly  cxpoled  to  a  conliderable  degree  of  heat, 
and  is  moic  in  a  (lagnating  condition  than  the  other 
liquors. 

Befides  the  arteries,  which  I  mentioned  already 
(p.  7.),  to  be  fent  from  the  bones  to  the  marrow, 
there  is  at  lead  one  artery  for  each  bone  \  feveral  bones 
have  more,  whofe  principal  ufe  is  to  convey  and  fe- 
cern  this  oily  matter.  After  thefe  arteries  have  pier- 
ced the  folid  fide  of  a  bone,  they  are  divided  into  fe- 
veral branches ;  which  foon  are  diftributed  every  where 
Dn  \}iit\XiX.^x\\7i\  pertofleumy  and  afterwards  fpread  their 
branches  inwards  on  the  medullary  cells,  and  out- 
wards through  the  tables  of  the  bone. 

B  The 

(rt)  Pvuyfch.  Thcfaur.  9.  num.  z,  et  Adverf.  dec.  in.  obf.  9. 
(t)  Grutzmakcr  Uiilert.  de  ofTium  mcduiia. — Haller  Element,  nliy- 
lolog.  lib.  4.  left.  4. 
(c)  Pringle  Append,  to  cair.p  difcufes,  expcr.  47, 


14        Of  theBONES  IN  GENERAL. 

The  blood  which  remains  after  the  fecretion  of  the ; 
marrow,  is  returned  by  proper  veins,  which  are  col- 
lected from  the   membranes  into  one   or  two   large ' 
trunks,  to  pafs  out  at  the  fame  holes  or  paiTages  at ' 
which  the  artery  or  arteries  enter. 

The  general  rule  of  the  fmall  ve0els  decreafing  in 
their  capacities  as  animals  advance  in  age,  to  which 
many  phccnomena  in  the  animal  oeconomy  are  owing, ' 
obtains  here :  For  though  the  trunks  of  the  medulla- 
ry vefTels  enlarge  as  animals  turn  older;  yet  the  fmall 
branches  become  fmaller  ;  as  is  evident  from  injec- 
tions, which  cannot  be  made  to  pafs  near  fo  far  in 
thel'e  veffels  of  adults  as  of  children.  Hence  the 
marrow  is  bloody  in  children,  oily  and  balmy  in 
middle  age,  and  thin  and  watery  in  old  people. 

By  experiments  made  on  the  marrow,  when  bones 
of  living  animals  are  opened  or  cut  through  (^7),  and 
from  the  racking  pain  with  which  fuppurations  within 
bones  are  frequently  attended,  we  have  fufficient 
proof  that  the  membranes  here  are  fenfible,  and  con- 
lequently  have  nerves  diftributed  to  them.  HippO" 
crates  [b]  might  therefore  fay  juftly,  that  a  wound  pe- 
netrating into  the  cavity  of  a  bone  may  produce  a  de- 
lirium. 

The  vefTels  of  the  marrow,  wrapt  up  in  one  com- 
mon coat  from  the  pericjleum^  pafs  through  the  bones 
by  proper  canals  j  the  moft  coiifiderable  of  which  are 
about  the  middle  of  each  bone,  and  are  very  oblique. 
Sometimes  thefe  vefTels  continue  at  a  little  diilance 
in  their  paifage  when  the  canal  is  divided  by  a  fmall 
bony  partition  or  two. 

From  the  itru£lure  of  the  contents  of  the  bones, 
we  may  judge  how  thefe  parts,  as  well  as  others,  may 
be  fubjeft  to  oidema,  phlegmon,  eryfipelas,  fchir- 
rhus,  i^c.  and  may  thence  be  led  to  a  cure  of  each, 
before  the  common  confequence,  putrefaction,  takes 
place,  and  frequently  occafions  the  lofs  of  the  limb, 
if  not  of  the  patient. 

The 

(d)  DuVerney  Mcmolrcs  de  I'Acad.  dcs  fclsUccs,  1700. 
{b)  Aphorifin.  §  7.  aph.  j/j. 
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The  marrow  is   of   very    confiderable    ufe    to    the 
bones-,  for,  by  entering  their   tranfverfe   canals,  and 
pafling  from  them  into   the  longitudinal  ones,  it  is 
communicated  to  all  the  plates,  to  foften  and  conned^ 
their  fibres,  whereby  they  are  preferved  fiom  becom- 
ing too  brittle  -,  as  we  fee  they  do  in  burnt  bones,  or 
thofe  long  expofed  to  the  air ;  in  people  labouring  un- 
der old  age,  pox,  or  fcurvy  :  In  all   which   cafes,  the 
oil  is  either  in  too  little  quantity,  or  has    its  natural 
good  qualities  changed  for  worie  ones. 
;!        Befides  this  advantage  which  the  fubflance  of  bones 
has  from  the  marrow,  their  articulations  are  faid    {n) 
to  receive  no  lefs  benefit  from   it :  for  it  is   thought 
that   the    marrow   pafl'es   into   the   articular    cavities, 
through  the  holes  which  are  in   the    bones   near   the 
large  joints.     And,  as  a  proof  of  this,  it  is  alledged, 
that  butchers,  upon  feeing  the  greater  or  kfler  quan- 
tity of  marrow,  in  the  bones  of  cows,  can   tell   whe- 
ther they  have  travelled  far  or  liitlc  before  tlicy  were 
llaughtertd. 

When  the   marrow,  after  having   ferved  the   ufcs 
mentioned,  is  reaiTumed  into  the  mafs  of  blood,  (as  it 
is  continually,  in  common  with  all  other  fecreted  li- 
quors that  have  not   paffagcs  formed    for  conveying 
them  out  of  the  body),  it  corrects  the  too  great  acri- 
mony communicated   to  tlae  faline  particles   of   our 
fluids  by   their  circulation   and   heat ;  in    the   fame 
manner  as  lixivial  falts  are  blunted  by  oil  in  making 
foap.     Hence,  in  acute  difeafes,   the  marrow,  as  well 
as  tbe  other  fat  of  the   body,  is   quickly  wafled,  but 
mull  be  immediately  fupplied   by   liquors   from   the 
veiTels;  feeing  the  cells  within  the  bones,  which  have 
i  no  alTiflance  to    their   contraction  from  the   prcffure 
,  of  the   atmofphere,  cannot  collapfe,  as  the   u/a  x-e/- 
lularis  under  the   fkin   does,   when   the   liquor  in    iiH 
|-^  cells  is  abforbcd  •,  the  bones  therefore  are  always  fuiU 
Since  it  is  the  nature  of  all  oil  to  become  thin  and 
rancid  when  expoled  long   to  heat^  and   bones    have 
['3  j  B  2  much 

{a)  Joan  dc  Muralto  Vade  ir.ecum  acat.  exercit.  5.  §  1. — Kaver> 
Orteolojj.  nov.  due.  3.  p.   I7y. 
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much  oil  in  their  firm  hard  fubftance,  we  may   know 
why   an    ungrateful    fmell,  and    dark    coloured   thin  "' 
ichor,  proceed  more  from  corrupted  bones  than   from   ' 
other  parts  of  the  body  ;  and  we  can   underftand   the 
reafon  of  the  changes  of  colour  which  bones    undergo, 
according  to  their  different  degrees  of  mortification. — 
Hence  likewife  we  may  learn    the  caufe  of  a  fpi^ia 
•ventofa^    and   of  the    difficulty    of    curing    all    caries 
of   bones    proceeding  from  an  obftru6tion,  and    con- 
lequent    putrefa£i:ion   of    the   marrow;    and   of    the    ? 
quick  pulfe,   third,  zw^  heBic paroxyfms ^  fo  often  at-^ 
tending  thefe  difeafes.     ''^\\t{t  phci?iomena   alfo   teach    ■ 
us  the  reafon  of  the  fatal  prognofis  taken    from   black    •; 
fetid  urine  in  fevers. 

Though  bones  fo  far  agree  in   their  ftru£lure  and 
annexed   parts,  yet   we  may  obferve  a  confiderable 
difference  among  them   in   their   magnitude,  figure, 
fituatlon,  fubftance,    connexion,    ufes,    ^c.     From 
•which  authors  have  taken  occafion  to  diftinguifii  them    • 
into  as  many  claiTes  as  they  could  enumerate  of  thefe 
different  circumfiances.     But  thefe  being  obvious  to 
every  perfon  that  looks  on  bones,  I  fliall  only  men- 
tion one  of  them  ;  which  comprehends  very  near  the 
whole  bones  of  the  body,  and  at  the  fame  time  leads 
us  to  examine  the  mofl:  confiderable  variety  that  is  to 
be  found  in  the  difpofition  of  their  conflituent  parts,    i: 
?.nd  in  their    ufes.     It  is    this,  that   fome   bones   are   ^ 
broad  'dn^'Jint,  while  others  are    long  and  round. 

The  broad  bones  have  thin  fides,  by  the  plates 
being  foon  and  equally  fent  off  to  form  the  lattice- 
work ;  which  therefore  is  thicker,  and  nearly  of  an  , 
equal  form  all  through.  By  this  ftru6bure,  they  are 
w-ell  adapted  to  their  ufes,  of  affording  a  large  e- 
nough  furface  for  the  mufcles  to  rife  from,  and  move 
upon,  and  of  defending  fulficiently  the  parts  which 
they  inclofe. 

'rhe  round  bones  have  thick  ftrong  walls  in  the  mid- 
dle, and  become  very  thin  towards  their  ends,  which' 
is  owing  to  very  few  plat^^s  feparating  at  their  mid- 
die  J  where,  on  that  account,  iht  cancelli  7k\-Q   fo  fine 

and 
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and  fmall,  that  they  are  not  taken  notice  of:  But 
fuch  bones  are  faicl  to  have  a  large  refervoir  of 
oil  in  this  place.  Towards  their  ends  the  lattice- 
work becomes  very  thick,  and  rather  more  complete 
than  in  the  other  fort  of  bones. — Thefc  lound  bones 
having  ftrong  forces  naturally  applied  to  them,  and 
being  othcrwife  expofed  to  violent  injuries,  have  need 
of  a  cylindrical  figure  to  refifl:  external  prefTure,  and 
of  a  confiderable  quantity  of  oil  to  preferve  them 
from  becoming  too  brittle.  Befides  which,  they  are 
advantageoufly  provided  with  thick  fides  towards  their 
middle,  where  the  greatell  forces  are  applied  to  in- 
jure them;  while  their  hollownefs  increafes  their 
diameter,  and  confequently  their  ftrength  to  refill 
forces  applied  to  break  them  tranfverfely  {a).  Thus, 
for  inftance,  in  efiimating  the  proportional  refinance 
of  two  cylindrical  bones  of  unequal  diameters,  but 
confining  of  an  equal  number  of  fimilar  fibres  uni- 
formly difpofed  round  each,  it  is  plain, 

1.  That  the  abfolute  force  of  thefe  two  bones  is 
equal,  becaufe  they  ccnfifl  of  equal  numbers  of  fim.i- 
lar  fibres. 

2.  That  the  abfolute  forces  of  all  the  fibres  in 
each  bone  have  the  fame  eiTe£l  in  refifiing  any  pov/cr 
applied  to  break  them,  as  if  the  fum  of  all  their  forces 
was  united  in  the  refpettive  centres  of  the  tranfverfo 
fe<ftions  where  the  fradlures  are  to  be  made.  For,  by 
hypothefis,  the  fibres  being  uniformly  difpofed  in  each, 
there  is  not  any  fibre  in  either  bone  that  has  not  a 
eorrefponding  fibre  ;  the  fum  of  both  whofe  diftances 
from  the  axis  of  revolution  (about  which  all  the  parts 
of  the  bone  mud  revolve  in  breaking),  is  equal  to  two 
femidiam.eters  of  the  bone:  Confequently  each  fibre, 
and  all  the  fibres,  may  be  regarded  as  refilling  at  the 
diflance  of  one  femidiameter  or  radius  from  this  axis, 
that  i?,  in  the   centre. 

3.  Since  the  united  force  of  all  the  fibres  is  to  be- 
regarded  as  refiftiiig  at  a  dilbnce  from  the  centre  of 
motion  equal  to    the  femidiameter,  it    follows^   that 

B   3  Ulfi: 

(^a)  Galilei  Mcdianic.  dialog^,  a^ 
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the  total  refiftance  of  all  thefe  fibres,  or  the  ftrength 
of  the  bone,  is  proportional  to  its  femidiameter,  and 
confequently  to  its  diameter. 

I  have  here  taken  for  an  example  one  of  the  mod 
fimple  cafes  for  calculating  the  proportional  forces  of 
bones.  But,  was  it  not  too  foreign  to  the  prefcnt 
defign,  it  might  be  univerfally  demonftrated,  that,  of 
"whatever  figure  bones  are,  and  in  whatever  manner 
their  fibres  are  difpofed,  their  flrength  muil  always 
be  in  a  ration  compounded  of  the  area  of  their  tranf- 
verfe  fections,  or  of  their  quantity  of  bony  matter, 
and  of  the  dlftance  of  the  centre  of  gravity  of  thefc 
fe6lions  from  the  centre  of  motion  or  fulcrum,  on 
vhich  the  bone  is  fuppofed  to  be  broken  [a). 

Since  therefore  the  ftrength  of  bones  depends  on  -| 
their  number  of  fibres,  or  quantity  of  matter,  and  ':■. 
the  largenefs  of  their  diameters,  one   may  conclude^   •? 
that  the  part  of  a  bone   ^-ormerly   fraftured,   and  re-    t 
united  by  a  callus^  muft  be  ftronger  than  it    was  be-    [ 
fore  the  fra(fl:ure  happened ;  becaufe  both   thefe  ad- 
vantages are  obtained  by  a  callus ;  which    is    a    wife 
provifion,  fince  bones  are  never  fet  in  fuch   a  good    % 
ijircdlion  as  they  were  naturally  of;  and  then,  where- 
cver  a  callus  is  formed,  there  is   fuch   an  obftruclion 
of  the  vefTcls,  that  if  the  bone  was  again  broken   in   | 
the  fame  place,  the  ojjtfic  matter  could  not  fo  eafily  be    \ 
conveyed  to  reunite  it.     This  callus  may  indeed,  for   1 
want   of  comprefTion,    be    allov/ed    to    form    into    a    i 
fpongy  cellular  fubftance  {h) ;  but  even  in    this  cafe,    '■ 
the  ftrength  of  the  bone  is  here  increafed  by    one  or 
Iboth  the  caufes   above-mentioned. 

Many  bones  have  protuberances,  ov procejfes  *,  rlfing 
out  from  them,  if  ?i  procefs  ftands  out  in  a  roundifh 
ball,  it  is  called  caput,  or  head. — If  the  head  is  flatted, 
it  obtains  the  appellation  of  condyle, — A  rough  unequal 

protuberance^ 

(fl)  See  the  demon ftration  oi  this  theorem  by  Dr  Portcrfield  in 
the  Edinburgh  Mtdiv  al  eflays,  voir  I.   art.   lo. 

Q))  RuvTch.  Thefaur.  8.  n.  49.  Muf.  anat.  thee.  B.  repofit.  a.  n.  2. 

♦  Acc-c'^ucrUi-,  EKfus-wf,  £^»X''>  'T/'ciSeXy),  'stfofiKniJ.a,  Exccflus,  ex- 
planatio,  tuberculum,  gibbus,  cmincntia,  produftio,  Citubcrantia, 
projeftura,  cnafccntia. 
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protuberance,  is  called  tubcrofity — When  a  procefs 
rifes  narrow,  and  then  bcomes  large,  the  narrow  o? 
fmall  part  is  named  cervix^  or  neck, — Long  ridges  of 
bones,  are  CiAXtA  fp'wes. — Such  proccfTes  as  terminate 
in  a  fliarp  point,  have  the  general  name  of  corona  \^ 
or  coronoid,  beftowed  on  them,  though  moft  of  them 
receive  particular  names  from  the  lefemblance  they 
have,  or  are  imagined  to  have,  to  ether  fubftances^ 
e.  g.  majloidyjlyloid,  afichoroid,  coracoidy  fpinaly  ^c^^ 
Such  procefles  as  form  brims  of  cavities,  are  called 
fupercilia  [a), 

Procefles  ferve  for  the  advantageous  origin  and  iii- 
fertion  of  mufcles,  and  render  the  articulations  firm 
and  ftable. 

Before  leaving  this  fubjeft,  we  mufl  remark,  that 
much  the  greater  number  of  what  are  called  proceiTes 
in  adult  bones,  difcover  thcmfelves  in  children  to  be 
epiphyftSy  or  diftin(ft  bones,  which  are  afterwards 
united  to  the  other  parts  ;  fuch  are  the  Jlylcid  procef- 
fes  of  the  temporal  bones,  procefles  of  the  vertebney 
trochajiters  of  the  thigh,  ^c.  However,  as  I  defign 
to  infifl  chiefly  on  the  defcription  of  the  adult  fkele- 
ton,  in  which  the  union  of  thefe  parts  is  fo  intimate^, 
that  fcarce  any  veftige  remains  of  their  former  fepa- 
ration,  I  fhall  retain  the  common  appellation  of  apo^ 
phyfey  or  procefs,  to  all  fuch  protuberances  •,  but  fliall 
remark  the  principal  ones,  that  have  no  juft  title  to 
this  name,  when  they  occur  in  the  defcription  of 
particular  bones. 

On  the  furfaces  of  a  great  many  of  the  bones  there 
are  cavities,  or  depreflTicns  :  If  thefe  are  deep,  with 
large  brims,  authors  name  them  cotyla  {b). — If  they 
are  fuperficial,  they  obtain  the  defignation  of  glena^ 
or  glefwid.  Thefe  general  clnjps  are  again  divided 
into  feveral  fpecies  : — Of  which  pits  are  I'mall  round- 
ifh  channels  funk  perpendicularly  into  the  bone  j — 
furroius  are  long  narrow  canals,  formed  in  the  fur- 
face  5— wzV^/vj-,  Qxnotchesy  fmall  breaches  in  the  bone; — 

finucftties^ 
f  Roftra,  glandcs. 

(a)  Truif,  ofpuff,  K^/Sflvi;,  ;^ftX»,  Labra. 
{j>)  KcrvAJlif,  o$w/5#;foi,  Agetiibula,  pixidcs,  buccellaf. 
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fitiuojltiesy  broad,  but  fuperficial  depreffions  without 
brims  \—foJp£,  large  deep  cavities,  which  are  not  e- 
qually  furrounded  by  high  hxims  -y— ft fiufes,  large  ca- 
vities within  the  fubftance  of  the  bones,  with  fmall 
apertures  ; — -foramma^  or  holes,  canals  that  pierce 
quite  through  the  fubftance  of  the  bones. — When 
this  laft  fort  of  cavity  is  extended  any  long  way  with- 
in a  bone^  the  middle  part  retains  the  name  of  canal^ 
and  its  ends  are  called  holes. 

The  cavities  allow  the  heads  of  bones  to  play  in 
them  -,  they  lodge  and  defend  other  parts ;  they  af- 
ford fafe  paiTage  to  vcfTels,  mufcles,  ^c.  To  mention 
more,  would  engage  us  too  much  in  the  hiftory  of 
particular  bones,  which  more  properly  belongs  to  the 
demonftration  of  the  Jkeleton,  where  we  fhall  have 
occafion  to  obferve  thefe  feveral  fpecies  of  cavities. 

To  far  the  greater  number  of  bones,  whofe  ends 
are  not  joined  to  other  bones  by  an  immoveable  arti- 
culation,  there  are  fmaller  ones  annexed,  which  af- 
terwards become  fcarce  diftinguifliable  from  the  fub- 
ftance of  the  bone  itfelf.  Thefe  are  called  epiphyfisy 
or  appendices  [c).  Some  bones  have  one,  others  have 
two,  three,  or  four  of  thefe  appendices  annexed,  by  the 
means  of  cartilages,  which  are  of  a  confiderable 
thicknefs  in  children,  but  by  age  become  thinner ; 
the  offification  proceeding  from  the  end  of  the  bone 
on  one  fide,  and  from  the  epiphyfes  on  the  other,  till 
at  laft,  in  adults,  the  place  of  their  conjunction  can 
fcarcely  be  feen  on  the  external  furface  ;  and  it  is  on- 
ly fometimes  that  we  can  then  fee  any  mark  of  di- 
ftindlion  in  the  cancelli  {d). 

Several  procefles  {e.  g.  trochanters  of  the  thigh, 
Jptne  oi  ih^fcapiila^  ^c.)  \\2iVt  epiphyfes ;  and  procef- 
fes  frequently  rife  out  from  epiphyfes ;  for  example,  at 
the  lower  end  of  the  femur,  ulna^tibiay  <£fc.  [e). 

The  epiphyfes  are  united  chiefly  to  fuch  bones  as  are 
deftined   for  frequent  and  violent  motion  ;  and  for 

this 

(c)   Applantatio,  additamentum,  ad4iarcentia,  adnexnm,  perone. 
\d)  Winflow  Expofition  anatomique  de  corps  humain,  traitc  dei- 
SS  fees,  §  Ii6. 

{e\  Vefal.  Ge.  human,  Corp.  fabrica,  lib.  i,  cap.  33. 
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this  purpofe  they  are  wifely  framed  of  a  larger  dia- 
meter than  the  bone  they  belong  to ;  for  by  this 
means,  the  furface  of  contact  between  the  two  bones 
of  any  artlcularion  being  increafed,  their  conjunOion 
becomes  firmer,  and  the  mufcles  inferted  into  them 
a6l  with  greater  force,  by  reafon  of  their  axes  being 
further  removed  from  the  centre  of  motion.  Thefe 
advantages  might  indeed  have  been  obtained  by  the 
expanfion  of  the  end  of  the  bone  itfelf,  to  a  thick- 
nefs  equal  to  that  of  the  epiphyfes ;  but  then  the  con- 
flant  feparation  of  new  plates  to  form  fo  wide  a  cel- 
lular ftruOure,  mufl  have  left  the  folid  fides  of  the 
bones  fo  thin,  as  to  yield  eafily,  either  to  the  a£lion 
of  the  mufcles  fixed  to  them,  and  pafling  over  them, 
to  the  weight  feveral  of  them  are  obliged  to  fupport, 
or  to  the  application  of  any  other  external  force. 

Several  anatomifis  {/)  thought  that  the  epiphyfes 
ferve  other- purpofes :  fuch  as,  fecuring  the  ligaments 
of  the  articulations  which  rife  out  from  between  the 
bones  and  them  ;  for,  as  foon  as  thefe  parts  are  inti- 
mately joined,  the  ligaments  infinuated  betwixt  them 
muft  have  a  m.uch  fironger  connedlion  than  they 
could  have  to  the  fmooth  furface  of  the  bones.  Such 
an  interception  of  the  ligament  between  the  body  of 
the  bone  and  its  epiphyfe  is  not  to  be  feen  ;  but  as,  at 
this  place,  the  bone  remains  longer  foft  than  any 
where  elfe,  and  tlie  adhefion  of  the  periojieum^  and 
of  ligamiCnts  to  bones,  is  always  flronger  in  propor- 
tion to  the  bones  being  nearefl:  to  the  confifience  of 
thofe  parts,  which  is,  being  fofteft,  the  opinion  of 
thefe  writers  concerning  the  ftronger  conne£lion  of 
the  ligaments,  where  the  bones  and  epiphyfes  ]0\r\y  is 
not  without  fome  foundation. 

Pcfiibiy,  too,  by  the  fibres  of  epiphyfes  not  extend- 
ing themfelves  fo  longitudinally  as  thofe  of  the  bones, 
there  may  be  lets  chance  of  the  former  running  into 
each  other,  t,han  of  the  latter. 

The 

Cf)  CoIIumb.  Dc  re  auatomica,  lib.  I.  cap.  2.— Fallop.  Expof. 
clc  odibus,  cap.  ii. 
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The  foftnefs  of  the  ends  of  bones  may  be  of  fome 
advantage  in  the  womb,  and  at  birth,  after  which 
the  oflification  begins  at  diiTerent  points  to  form  epi^ 
phyfes,  before  the  offification  can  extend  from  the 
middle  to  the  ends  of  the  bones  {g). 

However  folid  and  compadl  adult  bones  are,  yet 
they  were  once  cartilages,  membranes,  nay,  a  mere 
jelly.  This  needs  no  further  proof,  than  repeated 
obfervations  of  embryos  when  diffe^led  :  And  how 
much  more  tender  muft  the  bones  be  before  that 
time,  when  neither  knife  nor  eye  is  capable  to  dif- 
cover  the  leaft  rudiments  of  them  ?  By  degrees  they 
become  more  folid,  then  afTume  the  nature  of  giiftles, 
and  at  laft  oflify ;  the  cohefion  of  their  plates  and 
fibres  always  increafing  in  proportion  to  their  increaf- 
ed  folidities ;  as  is  evident  from  the  time  neceffary 
to  unravel  the  texture  of  bones  of  people  of  difTerenc 
ages,  or  of  denfe  and  of  fpongy  bones,  or  of  the  dif- 
ferent parts  of  the  fame  bone,  and  from  the  more 
tedious  exfoliations  of  the  bones  of  adults  than  of 
children. 

After  any  part  of  a  bone  is  fully  offified.  Its  fibres 
are  extended  little  more  in  length  at  that  part^ 
though  they  increafe  there  in  thicknefs,  and  though 
their  fofter  parts  continue  to  become  longer  {h). 

As  the  foiidity  of  bones  increafes,  their  periojleum 
more  eafily  feparates  from  them.  When  bones  are 
membranous,  the  periojleum  and  they  cannot  be  di- 
flinguifhed  \  they  appear  to  be  the  fame  fubllance* 
When  they  are  cartilages,  their  membrane  adhere  fo 
firmly  to  them,  that  it  is  difficult  to  feparatc  it  from 
them.  Where  the  rigid  bony  fibres  are,  the  penojle^ 
urn  is  eafily  taken  off.  Is  the  fimilarity  of  ftrud:ure 
and  confequent  greater  attraction  of  the  membrane 
and  fiibftance  it  inclofes,  while  they  are  both  flexible, 
the  caufe  of  their  greater  adhefion  ?  or  is  it  owing  to 
the  vefTels  that  go  from  the  one    to  the  ether  bc- 

in^ 

■{g)  Haller  de  (ludio  medic,  p.  267. 

(/>)  Halcs's  Vegetable  ftatrcs,  p.  293.— X>ii  Hamcl  Meraoires  de 
I'acad.  des  fcicnces,  1742. 


Of  THE  BONES  in  GENERAL.      23 

ing  then  larger?  or  do  both  thefe  caufes  combine  to 
produce  this  efFeO?  Oris  the  membrane  or  cartilage, 
which  becomes  bone  afterwards,  to  be  confidered  as 
the  fame  fubftance  with  the  periojleum  {i)  F  and  mufl: 
all  thefe  plates  of  bones  be  therefore  faid  to  be 
layers  of  i\\Q  periojleum  hardened  (^)? 

The  offification  of  bones  depends  principally  on 
their  vefTcls  being  fo  difpofed,  and  of  fuch  diameters, 
as  to  feparate  a  liquor,  which  may  ^afily  turn  into  a 
bony  fubftance,  when  it  is  deprived  of  its  thinner 
parts ;  as  feems  plain  from  the  obfervation  of  the  cal- 
lous matter  feparated  after  fracluYes  and  ulcers,  where 
part  of  the  bone  is  taken  out :  For  in  thefe  cafes,  the 
veflels  extending  themfclves,  and  the  liquors  added 
to  them,  are  gradually  formed  into  granulated  flefli ; 
which  fills  up  all  the  fpace  where  the  bone  is  taken 
from,  then  hardens,  till  it  becomes  as  firm  as  any 
•other  part  of  the  bone.  This  happens  frequently, 
even  when  the  ends  of  the  difeafed  bone  are  at  a 
coiifiderable  diftance  from  each  other  (/). 

The  induration  of  bones  is  alfo  greatly  affified  by 
their  being  expofed,  more  than  any  other  parts,  to  the 
ftrong  preiTure  of  the  great  weights  they  fupport,  to 
the  violent  contraction  of  the  mufcles  fixed  to  them, 
and  to  the  force  of  the  parts  they  contain,  which  en- 
deavour to  make  way  for  their  own  further  growth. 
By  all  this  prefiuig  force,  the  folid  fibres  and  veflels 
of  bones  are  thrull  clofer  ;  and  fuch  particles  of  the 
fluids  conveyed  in  thefe  veflels  as  are  fit  to  be  united 
to  the  fibres,  are  fooner  and  more  firmly  incorporat- 
ed with  them,  while  the  remaining  fluids  are  forcibly 
driven  out  by  the  veins,  to  be  mixed  with  the  mafs 
of  blood.  In  confcquence  of  this,  the  vellels  gradu- 
ally diminifh  as  the  bones  harden.  From  which  a- 
gain  we  can  underftand  one  reafon,  why^  the  bones  of 
young  animals   fooner  reunite  after  a  fracture  than 

thofe 

(i)  Memoires  de  Tacad.  des  fcicnces,  1 744. 

{k)   Memoires  dc  I'acad.  des  fcicnces,  1 74 3. 

(/)  Hildan.  de  vuln.  gravif. — Med.  eflays,  vol.  1.  art.  23. — Job  4 
Lleckren  obf.  69. — Mem.  de  I'acad.  des  fciences,  174Z.— Sec  a  col* 
kclioii  of  fuch  cafgs  in  Bochmer  de  ofTium  calio. 
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thofe  of  old,  and  why  cattle  that  are  put  too  foon  to 
hard  labour  feldom  are  of  fuch  large  fize  as  others  of 
the  fiime  brood  who  are  longer  kept  from  labour. 

That  the  offifying  of  bones  greatly  depends  on 
preffure,  feems  to  be  evinced  from  the  frequent  ex- 
amples we  meet  with  of  other  parts  turning  bony, 
when  long  expofed  to  the  prefling  force  of  the  fur- 
rounding  parts,  or  when  they  are  fubje6led  to  the 
like  circumilances  by  their  own  frequent  and  violent 
contraction.  Witnefs,  the  bones  found  frequently 
near  the  bafe  of  the  heart  in  fome  old  men  (w),  and 
in  feveral  other  creatures.  Nay,  the  mufcular  fub- 
ftance  of  the  heart  has  been  offified  in  fuch  (;/),  and 
the  arteries  of  old  men  often  become  bony. — The 
cartilages  of  the  laryfix  are  generally  offified  in  ad- 
ults.— In  beads  of  burden,  the  cartilages  between 
the  vertehm  of  the  back  very  often  change  into  com- 
plete bones  ;  and,  being  intimately  united  with  the  , 
ijertehraj  the  whole  appears  one  continued  bone  : — 
Nor  is  the  perbfieiim  exempted  from  fuch  an  indura- 
tion {o). 

To  confirm  this  argument  flill  farther,  we  may 
obferve,  that  bones  begin  their  offification  at  the 
places  where  they  are  moft  expofed  to  thefe  caufes, 
^/z.  in  the  cylindrical  bones  from  a  middle  ring, 
and  in  the  broad  ones,  at  or  near  their  centre,  from 
one  or  more  di(lin6i:  points.  The  reafon  of  which 
is,  that  thefe  parts  are  contiguous  to  the  bellies  of 
the  mufcles  annexed  to  the  bones,  where  the  {^t\' 
ling  of  thefe  moving  powers  is  greateft.  What  the 
effects  of  this  may  be,  let  any  judge,  who  view  fome 
of  the  bones,  as  ^tfcapula^  and  ojpi  ilium,  which  are 
covered  with  mufcles  on  each  fide  ;  how  compact: 
and  thin  they  are  in  adults,  where  the  bellies  of  the 
mufcles  were  lodged  ;  whereas  in  children  they  are 
thicker.     But  this  being  the   middle  part  of  thefe 

bones, 

(w)  Riolan.  Comment,  de  ofTIb.  cap.  32.— Bartholin.  Jlift.  med. 
cent.  I.  hift.  50.— Ibid.  cent.  2.  hid.  45. 

(«)  Chefelden's  Anatomy,  book, I.  introd. — Garcngeot  Hift.  dc 
i'acad.  des  fciences,  1726. 

(0)  Pcyer.  Ephemeridi  German,  dccur.  a.  ann.  7.  obferv.  205'. 
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bones,  where  the  greatefl  number  of  fibres  is,  this 
particular  place  would  have  been  much  thicker  in 
adults,  had  not  this  forcible  caufe  been  applied, 
which  has  not  had  fuch  efTefts  in  children,  whofe 
mufcles  have  not  been  much  exercifed. — Befides,  if 
Tve  allow  that  all  the  parts  of  a  bone  are  equally  in- 
creafed  by  the  conftant  fupply  of  new  particles,  each 
fibre,  and  every  particle  of  a  fibre,  endeavours  to 
make  way  for  its  own  growth,  by  pufliing  the  one 
next  to  it ;  and  confequently  by  far  the  greatefl:  pref- 
fure  is  on  the  middle,  to  make  the  particles  firm,  and 
therefore  to  begin  their  offification  there.  Laftlyy  The 
pulfation  of  the  medullary  arteries,  which  enter  the 
bones  near  to  this  middle  part,  may,  as  authors  have  al- 
kdged,  contribute  perhaps  fomewhat  to  this  induration. 

From  the  effects  of  prtfTure  only  it  is,  that  we  can 
account  for  the  bones  of  old  people  having  their 
fides  much  thinner,  yet  more  denfe  and  folid,  while 
the  cavities  are  much  larger  than  in  thofe  of  young 
people  ;  and  for  the  prints  of  mufcles,  veflcls,  bfc. 
being  fo  much  more  ffrongly  marked  on  the  furfaces 
of  the  former  than  of  the  latter,  if  they  belong  to 
people  of  near  the  fame  condition  in  life. — Prefiurc 
mud  likewife  be  the  caufe  which,  in  people  of  equal 
ages,  makes  thefe  prints  flronger  in  the  bones  of  thofe 
who  had  much  labour  and  exercife,  than  they  are  in 
people  who  have  led  an  indolent  inactive  life. 

Perhaps  both  the  caufes  of  offification  above  men- 
tioned, may  be  afiifted  by  the  nature  of  the  climate 
people  live  in,  and  the  food  they  ufe.  Whence,  in 
hot  countries,  the  inhabitants  fooner  come  to  their 
height  of  flature  than  in  the  northerly  cold  regions  : 
And  thence  feems  to  have  arifen  the  common  prac- 
tice among  the  ladies,  of  making  puppies  drink 
brandy  or  fpirit  of  wine,  and  of  bathing  them  in 
thefe  liquors,  to  prevent  their  growing  big.  Nay,  it 
has  been  obferved,  that  much  ufe  of  fuch  fpirits  has 
occafioned  parts,  naturally  foft,  to  petrify  in  fome, 
and  to  ofTify  in  other  people  of  no  great  age  (/»). 

C  From 

if)  Littrc  Hiftolre  dc  Tacad.  des  fcicnces,  1706.— Gcoifroy  Me- 
nioircs  de  I'acad.  des  fcicnccs,  1706. 
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From  the  foregoing  account  of  the  ftrufture  of 
bones,  and  of  their  ofiification,  we  may  underftand 
the  reafons  of  the  following  phenomena. 

How  the  natural  colour  of  bones  may  be  changed 
by  fome  forts  of  food  (q). 

Why  the  bones  of  fome  people  are  fo  long  In  har- 
dening, and  in  others  never  completely  indurate. 

Why,  in  fuch  whofe  oflification  is  flow,  the  bones 
are  generally  thicker  in  proportion  to  their  lengths^ 
efpecially  at  their  ends  ;  as  in  the  rickets. 

How  hard  firm  bones  have  become  foft  and  pliable 
by  difeafes  (r). 

Why  in  ibme  difeafes,  epiphyfes  feparate  from 
bones  [s),  and  the  ends  of  fra61:ured  bones  come  afun- 
der  many  years  after  their  fra6lures  appeared  to  be 
cured  {t). 

How  bones  may  wade  and  dimlnifh  (//). 

How  bones  may  become  folid  all  through,  without 
any  appearance  of  cancelli  (/v). 

How  nodes^  toph't^  and  exojlofes^  happen  after  the  e-^ 
rofion  of  the  external  plates  of  bones  in  the  lues  ve^ 
tiereayfcurvyy  rheumatifm,  and  gout. 

How  bones  exfoliate  by  the  rifing  of  granulated 
flefh  from  their  furface. 

How,  and  from  what  callus  is  formed  after  a  frac- 
ture (y)* 

Why 

{q)  Philofoph.  Tranfaft.  Num.  44a.  art.  8.  Num.  443.  art.  a. 
Num.  457.  art.  4.— Mem.  dc  I'acad.  des  fcienccs,  1739,  ^742. 

(r)  Hiftoire  de  I'acad.  des  fcienccs,    1 700. — Mem.   1722.— Gaglir- 
ardi  Anat.    ofllum,    cap.    2.  obfcrv,   3. — Ephcm.    Germ,   decur.    I. 
ann.  I.  obf.  37.  et  fchol.  decur.  a.  ann.  7.  obf.  212,  235.  decur.  3.! 
ann.  2.  obf.  3.— Philof.  Tranf.  Num.  470.  §  3.~Ibid.  vol.  40.  §  4. 

and  44- 

{$)  Mcmoires  de  I'acad.  des  fcicnces,  1699.— Diemerbroek  Anat. 
lib.  9.  cap.  19. — Cowper's  Anat.  explic  tab,  96.  fig.  i. 

(/)  Anfon's  Voyage. 

(«)  Chefeldeti's  Anat.  book  1.  iiitrod. — Hift.  de  i'acad.  des  fcienccs, 
1700. 

(x)  Ruyfch.  Thcfaur.  2.  arc.  5.  thef.  3.  loc.  I.  Num.  5.  thcf.  9. 
Num.  2.  not.  3. — Bochmer  de  callo  offium. 

Cy)  Mcmoires  de  I'acad,  des  fcienccs,  1741.— Pchtlcef  de  affiuns 
callo. 
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Why  callus  appears  to  be  rather  the  continued  fub- 
f^ance  of  the  periojleum  than  of  the  bone,  while  it 
remains  foft  and  flexible  ;  but  feems  continued  with 
the  bone  after  it  oflifies  (z). 

Why  callus  is  ftnfible,  while  it  is  foft,  but  becomes 
infenfible  when  it  haideiis. 

What  occafions  fomeiimes  fuch  difTiculty  in  cur- 
ing fra£lured  bones  ;  or  why  they  never  reunite, 
though  they  are  reduced,  and  all  proper  means  to- 
wards a  cure  are  ufcd  {a). — Are  the  bon.  s  of  women 
with  child  more  tedious  in  reuniting  than  thofe  of  0- 
ther  people  {b)  ? 

AVhy  calliifesy  after  fra£lures,  are  fometimes  very 
thick  and  protuberant. 

What  difference  there  ought  to  be  in  the  applica- 
tion of  bandages  to  fra£lures  of  the  bones  of  old  and 
of  young  patients. 

How  bones,  remaining  long  unreduced  after  a 
luxation,  may  have  their  form  fo  changed  as  to  make 
their  reduction  very  difficult,  if  not  impoffible  (r). 

Whoever  is  defirous  to  know,  in  what  time  and  or- 
der each  bone  and  its  feveral  parts  begin  to  affume  a 
bony  nature,  let  him  confult  Kerckingius  {a')y  who 
gives  us  the  delineations  of  abortions  from  three 
days  after  conception,  and  traces  the  oflification  of 
the  bones  from  three  weeks,  and  a  month,  till  the 
time  of  the  birth  :  To  whom  fliould  be  added  Collc^ 
rus  {e)  and  EyJJonius  (f)'  An  account  of  thisfub- 
je£l  might  alfo  be  colleded  out  of  Ruyfch's  works, 
where  fomc  of  the  millakes  committed  by  the  for- 
mer authors  are  corre6led  :  And  feveral  more  parti- 
C  a  culars, 

(z)  Mem.  de  I'acad.  1741. 

(fl)  Mcckrcn  Ghicrv.  medico-chirurg.  obf.  71, — Ruyfch.  Advcrf. 
dec.  2.  §  a  obferv.  anat.  cRir.  obf.  4. —  van  Switten  in  Bocrliaave 
Aphor.  §  354. 

{h)  Hildan.  ccntur.  5.  obf.  87.  et  cent.  6.  obf  68.— Philof  Tranf. 
No.  494.  <j  21. 

(c)  Saluhian.  Obf  dccur.  obf.  6. — Mcmoires  dc  I'acad.  de  cbirur- 
torn.  2.  p.  155. Bochmcr  Inftit.  orieoiog.  §  596. 

{d)  Anthropocrapb.  ichnograph.  ct  olUogenea  fceir.unn. 

((?)  Dc  ofiibus  la'ius  abortivi. 

(f)  De  ofllbu.>  infant,  cognofccnd.  ct  curaad. 


28       Of  the  bones  in  GENERAL. 

cuhrs,  to  make  the  hlftory  of  the  ojleogenea  more  ac- 
curate, have  fince  been  added  by  Nejh'it  {g)  and  Al^ 
hums  [h), 

I  muft  refer  to  the  authors  now  quoted  for  the 
more  curious  part  of  the  human  olteogeny  ;  not 
havhig  preparations  enough  to  give  fuch  a  full  hiftory 
of  it  as  is  done  by  them.  But  I  fhall  endeavour  to 
explain  the  more  ufeful  and  necefiary  part  of  the 
ofteogeny,  by  fubjoining  to  the  defcription  of  each 
hone  of  an  adult,  its  condition  in  ripe  children  j  that 
is,  in  fuch  as  are  born  at  the  ordinary  time;  and 
fhall  point  out  what  parts  of  each  are  afterwards 
joined  in  form  of  epiphyfes.  This,  with  the  following 
general  rules,  feem  to  me  fufficient  for  underftand- 
ing  what  of  this  fubjeft  is  nccefiary  in  the  pra£lice  of 
phyiic  and  furgery. 

1.  Wherever  I  mention  any  parts  being  cartila- 
ginous, or  their  being  ftill  feparable  from  the  other 
parts  of  the  bone  to  which  they  belong,  I  would  be 
underftood  to  hint,  that,  about  feven  or  eight  years 
of  age,  fuch  parts  are  offined  and  united  to  their  pro- 
per bones,  unlefs  when  it  is  faid,  that  they  are  after- 
wards formed  into  epiphyfes. 

2.  Such  as  become  cpiph^fesy  are  generally  ofTified 
at  feven  or  eight  years  of  age  \  but,  being  for  the 
mofl:  part  moiitened  h^  fy?iovicii  their  external  furface 
is  llili  fo:riewhat  cartilaginous,  and  they  are  not  yet 
united  to  their  bones. 

3.  At  eighteen  or  twenty  years  of  age  the  epiphfes 
are  entirely  oflilied,  and  have  blended  their  fibres  fo 
with  the  body  of  the  bone,  as  to  make  them  infcpa- 
rable  without  violence. 

The  knowledge  of  this  part  of  the  o^fleogeny  I  think 
neceffary,  to  prevent  dangerous  midakes  in  the  cure 
or  feverai  difeafes.  As  for  example:  Vfithout  this 
knowledge,  the  feparation  of  an  ep'iphyfc  might  be 
miftaken  for  a  fradturc  or  luxation. — The  interftice  of 
two  parts  of  a  bone  not  yet  joined,  might  be  judged 

to 

{g)  Human  Ofteogcny  cxplaineJ. 

\h)  Iconesoflium  foetus  humani;  accedit  ofleogcnese  brcvis  hiilo- 
rla. 
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to  be  a  fifiure. — A  dlaJlafiSy  or  fepa ration  of  fucfi  dif- 
joined  pieces  of  a  bone,  might  be  thought  a  frafture. 
— The  protrufion  of  one  piece,  or  its  overlopping 
any  other,  could  be  miftaken  for  an  excrefcence  or 
exofofts. — Such  errors  about  the  nature  of  a  difeafe 
would  give  one  very  different  indications  of  cure, 
from  what  he  would  have,  if  he  really  underftood 
his  patient's  cafe.  And  very  often  the  knowledge  of 
the  different  inequalities  on  the  furfaces  of  bories, 
muff  direct  us  in  the  execution  of  what  is  proper  to 
be  done  to  cure  feveral  of  their  difeafes. 

Having  thus  confidered  the  bones  when  fingle,  wc 
ought  next  to  ff.ew  the  different  manner  of  their  con- 
junctions f.  To  exprefs  thefe,  anatomills  have  con- 
trived a  great  number  of  technical  terms  ;  about  the 
meaning,  propriety,  and  claffmg  of  which,  there  \\:\^ 
unluckily  been  variety  of  opinions.  Some  of  thefe 
terms  it  is  neceflary  to  retain,  fince  they  fcrve  to  ex- 
prefs the  various  circumftances  of  the  articulations, 
and  to  underftand  the  writers  on  this  fubjeCl. 

The  Articulations  are  mofl  commonly  divid- 
fd  into  three  claffes,  viz,  fymph\fts,  fynarihrofis,  and 
d'larthrofis. 

SyviphxfiSy  which  properly  fignihes  the  concretion 
or  growing  together  of  parts,  when  ufed  to  exprefs" 
the  articulations  of  bones,  does  not  feem  to  compre- 
hend, under  the  meaning  generally  given  to  it,  any^ 
thing  relating  to  the  form  or  motion  of  the  conjoined- 
bones  ;  but  by  it  moft  authors  only  denote  the  bones 
to  be  connected  by  fome  other  fubitanee  ;  and  as  there 
are  different  fubftances  which  ferve  this  purpofcy 
therefore  they  divide  it  into  the  three  following- 
fpecies  : 

I.  Synchofidrofis  1,  when  a  cartilage  is  the  connec-' 
ting  fubftance  :  Thus  the  ribs  are  joined  to  they?^r- 
num-,  thus  the  bodies  of  the  vertebra  are  connected' 
to  each  other  •,  as  are  likevvife  the  ojfa  pubis. 

C  3  2.  SynneuroftSy, 

f  2unT«5<f,    <T\jvh(n;,    (rvfifioXv,     of^iXia,     rompofitio,     connexion 
Srtrculatio,  conjunftio,  nodvis,.  commiffura,  flruaura,.  corr.ijagcs.- 
^  AmphiarthrofiSt- 
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2.  SyntJcurofiSy  or  fyndefmoftSy  when  ligaments  are 
the  conneding  bodies,  as  they  are  in  all  the  moveable 
articulations. 

3.  S>yffarcoJisy  when  mufcles  are  ftretched  from  one 


bone  to  another,  as 
moveable  joints. 

The  fecotid  clafs  o 
which  is  faid  to  be  th 
immoveable  conjuntti 
vided  into  three  kinds 

I.  The  future  f  is 
Ibones  are  mutually  in 
they  were  fewed  toget 
of  two  bones  meeting 


ley  mufl  be  where  there  are 

rrticulations,  the  fynarthrofts^ 
general  term  by  which  the 
of  bones  is  expreflcd,  is  di- 


hat  articulation  where  two 
nted  into  each  other,  or  as  if 
r,  and  is  formed  by  the  fibres 
hile  they  are  yet  flexible  and 
ieldinjr,  and  have  not  [come  to  their  full  extent  of 
tually  force  into  the  inter- 
meeting  with  fuch  refiflance 
as  they  are  not  able  to^  overcome,  they  are  flopped 
from  fprouting  out/^l^ther,  or  are  reflecled;  and 
therefore  thefe  indentations  are  very  different  bdth  ia 


growth  ;  fo  that  the^ 
ftices  of  each  other,  \\ 


;i)tatrt 

figure  and  magnitude  :  ' 
are  joined  j  thus  eplphyfi 
fore  their  full  conne6tio 

Under  this  title  oi  fm 
cients  may  be  compieh 
bones  being  joined  by 

2-.  Gomphqfts  X  is  the 
as  a  nail  is  fixed  in  a 
cured  in  their  focke 

3.  Shindy  lefts  or  p, 
of  one  bone  is  receiv 
another  :  Thus  the /)roc^ 
the  nafld  procefs  of  the  et, 


very 

'bus  the  bones  of  the  head 
are  joined  to  the  bones,  be-^ 
and  union  with  them. 
W,  the  harmonia  of  the  an- 
ded ;  fcarce  any  unmoved 
n  furfaces  [a). 
ing  one  bone  into  another, 
d  :  Thus  the  teeth  are  fe- 

g-  (^),  when  a  thin  lamella 

to  a  long  narrow  furrow  of 

azygos  of  i\\t  fphejioid,  and 

Old  bone,  are  received  by 


the  vomer. 

The  third  clafs,  or  diarthrofts  (/^),  is  the  articula- 
tion where  the  bones  are  fo  loofely  connected  as  to  al- 

lo\y 

(a)  Vetal.  Obferv.  Fallop.  Examen. 

\  Coi.ciavatio. 

(</)  Keil  Anat.  chap.  5.  fe£l.  3. 

{b)  kTOtf^^vviii  dearticuUtio,  abarticulatig* 
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low  large  motion.    This  is  fubdivided  into  three  kinds. 

The  firfl  is  enartkrofis,  or  the  ball  and  focket,  v'hen 
a  large  head  is  received  into  a  deep  cavity  ;  as  the 
head  of  the  os  femoris  is  into  the  acetabulum  coKendicis^ 

The  fecond  is  arthrodla^  when  a  round  head  is  re- 
ceived into  a  fuperficial  cavity  \  as  in  the  ariiculauon 
of  the  arm-bone  and  jcapnla.' .T\\t{t  two  fpecies  o^ 
diarthrcjts  allow  motion  to  allTidcs. 

The  third  is  ginglimus  (r),  which  properly  fignifies 
the  hinge  of  a  door  or  window,  in  it  the  parts  of  the 
bones  mutually  receive  and  are  received,  and  allow 
of  motion  two  ways  :  "Workmen  call  it  chamal. 

The  ginglimus  is  generally  divided  into  three  kinds, 
to  which  fome  (d)  give  the  n^mes  of  coiitiguous  (r), 
difiant  (f)y  and  compound  ig)./ 

The  nrfl:  kind  of  guiglimus  isy'  when  a  bone  has  fe- 

veral  protuberances  and  cavities,  which  anfwer  to  as 

many  cavities  and  proceflcs  of  the   other  bone,  with 

which  it  is  articulated  :  as  in  the  conjunction  of  the 

femur  with  the  tibia. 

The  fecond  fpecies  is,  when  a  bone  receives  ano- 
ther at  one  end,  and  is  received  by  the  fame  bone  at 
the  other  end  ;  as  in  the  radios  and  ulna. 

The  lafl:  fort  is,  when  a  bone  receives  another,  and 
is  received  by  a  third  ;  as  in  the  oblique  procefTes  of 
the  vertebra,  '  y 

When  I  firft  mentioned. the  articulations  of  bones, 
I  faid  there  were  different  .opinions  concerning  the 
ufe  of  their  technical  names  \  e.  g.  It  has  been  faid, 
xS\2ii  fymph^is  fhould  be  the  name  for  the  immoveable 
articulations,  Tindfynarthrofts  fhould  be  underftood  to 
be  the  conjunction  of  bones  by  fome  coimediing  me^ 
dium  — Thofe  who  have  x.2ktr\  fynph\fts  in  the  fenfe  I 
did,  of  its  exprefling  the  conjun(Slion  of  bones  with 
a  connedling  fubftance,  have  difagre.d  in  their  defi- 
nition of  it  5  fome  inferting,  and  others  leaviog  out, 

it» 

(c)  Articulatio  mutua. 

((/)  Baker  Curf.  oftcolog.  dcmonllr.  I, 

{e)  Proximus. 

(f)  Longus. 

<^)  CoxnpoIitUS. 
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Its  allowing  motion. — "Where  they  have  agreed  irt 
their  definition,  they  have  not  been  of  the  fame  mind 
concerning  the  fpecies  of  it.  For  feveral  think  the 
S^arcofis  TunA  fyndeftnofis  applicable  to  fo  many  joints 
which  are  univerfaJly  allowed  to  be  clafled  under  the 
diarthrofiSy\\\zt  it  mud  create  confuiion  to  name  them 
by  any  fpecies  of  the  fy^nphy/is. — -Few  keep  to  fuch  a 
general  definition  of  tht  fyfichondrofts  as  I  have  done  j. 
and,  whether  they  determine  it  to  allow  no  motion, 
or  an  obfcure  or  a  manifeft  one,  bring  themfelves  in- 
to difficulties,  becaufe  there  are  examples  of  all  thef<? 
three  kinds. — Some  again,  by  too  nicely  diftinguilli- 
ing  obfcure  and  manifeft  motions  of  bones,  have 
blended  thtfynarthrofis  and  dlarthrqfs,  and  from  thence 
have  branched  out  the  different  compound  fpecies  of 
articulations  that  may  be  formed  of  them,  fo  far,  that 
they  could  find  no  examples  in  the  body  to  illuftrate 
them  by. — It  would  be  tedious  to  enumerate  more  of 
the  jarring  opinions,  and  it  would  be  far  more  fo  to 
give  a  detail  of  the  arguments  ufed  by  the  difputants^ 
It  is  fufHcient  for  my  purpofe,  that  it  is  underftood 
in  what  fenfe  I  take  thefe  technical  terms  j  which  I 
do  in  the  following  manner  ; 

When  I  mention  the  fymphyfis  or  fynarthrofis ^  or 
any  fpecies  of  them,  I  fhall  always  underftand  them  ac-* 
cording  to  the  explication  already  given  of  them.  But 
though  the  preceding  account  of  the  diarthroftSy  or 
articulation  of  moveable  bones,  has  been  almofl  uni- 
verfally  received ;  yet,  feeing  it  does  not  comprehend 
all  the  moveable  articulations  of  the  body,  and  one 
of  its  fpecies  does  not  anfwer  to  any  notion  we  can. 
have  of  the  conjunction  of  two  bones,  I  muft  beg 
leave  to  change  the  definitions  and  kinds-  of  thefe. 
joints. 

I  would  call  diarthrofts  that  conjun£lion  of  bones,- 
whereby  they  are  fitted  for  motion,  being  each  co* 
vered  with  a  fmooth  cartilage,  connedled  by  one  or 
more  common  ligaments,  and  lubricated  with  liquor 
at  the  conjoined  parts.  In  which  definition,  I  have 
no  regard  to  the  c^uantity  of  motion  which  they  real- 
ty 
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ly  do  perform  ;  the  motion  being  often  confined  or 
enlarged  by  fome  other  caufe  not  immediately  depen- 
ding on  the  frame  of  the  two  furfaces  of  the  bones 
forming  the  particular  joint  which  then  is  confidered. 

The  firfl  fpecies  of  the  diarthrofis,  viz.  the  enar- 
throfiSy  or  ball  and  focket,  I  would  define  more  gene- 
rally than  above,  That  articulation  w^here  a  round 
head  of  one  bone  is  received  into  a  cavity  of  ano- 
ther, and  confequently,  without  fome  foreign  impedi- 
ment, is  capable  of  motion  to  all  fides.  Examples  of 
•this  kind  are  to  be  feen  in  the  articulation  of  the  thigh- 
bone and  ojfa  innominata ;  arm-bone  and  fcapula  / 
ajlragalus  and  os  tiaviculare  ;  magnum  of  the  wrifi", 
with  \ht  fcapho'ides  and  lunare ;  firit  bone  of  the  thumb 
with  the  fecond,   ^V. 

The  fecond  fort,  or  the  arthrodia^  differing  from 
the  enarthrofiSy  in  the  preceding  account,  only  in  the 
cavity's  being  more  fuperficial,  which  makes  no  ef- 
fential  difference,  efpecially  that,  in  the  recent  fub- 
je£l:,  cartilages  or  ligaments  fupply  the  deficiency  of 
bone,  ought,  in  my  opinion,  to  be  called  with  Vcfa- 
lius  (<7),  that  articulation  of  two  bones  adapted  for 
moticn,  where  it  is  not  at  firft  fight  obvious  which  of 
the  two  has  the  head  or  cavity,  or  where  they  are 
joined  by  plain  furfaces,  or  nearly  fo  ;  fuch  is  the 
conjundion  of  the  clavicle  with  the  fcapula ;  ojfa  cuNei" 
finni a  \w'n\\  i\\c  OS  nnviculare ;  metatarfal  bones  with 
the  oJTa.  ciinciformia,  is'c.  From  the  nature  of  this 
fort  ot  joint,  it  is  plain,  that  very  great  motion  cannot 
be  allowed,  without  the  bones  going  far! her  out  of 
their  natural   fituation,  than  is  convenient  or  fafe. 

Cinglimus,  I  would  reckon  that  articulation  by  the 
form  of  which  the  motion  of  the  joined  bones  mu(t 
be  chiefly  confined  to  two  dire£lions,  which  hinges 
of  doors  are. 

'i  he  firft  fpecies  of  this  is  the  frochoides,  when  one 
bone  turns  on  another,  as  a  wheel  does  on  its  axis  : 
1hu3  the  firft  vertebra  of  the  neck   moves  on    the 

tooih- 


(j)  Dc  Corp.  human,  faLiica,  lib.  r.  cap.  4. 


] 
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tooth-like  procefs  of  the  fecond.     This  is  the  mofti 
proper  kind  oi  ginglimus.  I 

The  fecond  fpecies  fhould  be  efteemed  that  articu- 
lation where  feveral  prominent  and  hollow  furfaces  of 
two  bones  move  on  each  other,  within  the  fame  com- 
mon ligament;  as  in  the  knee,  elbow,   i^c. 

The  third  fort  o^  ginglimus-  is,  when  two  bones  are 
articulated  to  each  other  at  different  parts,  with  a 
diftindl  apparatus  of  the  motory  machines  at  each  ; 
fuch  is  the  articulation  of  the  cs  occipiiis  with  the  firft 
vertebra  of  the  neck  ;  of  any  two  contiguous  vertebra^ 
by  their  oblique  procefles  ;  of  the  ribs  with  the  bo^ 
dies  and  tranfverfe  procefTes  of  the  vertebra ;  of  the  r^- 
dius  with  the  ulna^  tibia  w^ith  the  fibula,  ajiragalus 
with  the  calcaneum,   \sfc. 

I  would  entirely  throw  out  what  is  commonly^ 
called  the  third  kind  oi  gingUmus  \  For,  in  examining 
the  conjun6tion  of  a  bone  with  two  others,  as  in  the 
common  example  of  a  vertebra  joined  with  the  one  a- 
bove  and  below,  the  connection  of  the  middle  one 
with  each  of  the  other  two  ought  to  be  confidered  fe- 
parately  ;  otherwife  we  might  with  the  fame  proprie- 
ty efteem  the  articulations  that  the  long  bones,  the 
femur,  tibia,  humerus,  l^c,  have  at  their  different 
ends,  as  one  articulation ;  which  is  abfurd. 

If  the  moveable  bones  are  not  connected  and  kept 
firm  by  fome  ftrong  fubftance,  they  would  be  lux- 
ated at  every  motion  of  the  joints  :  and  if  their  hard 
rough  unequal  furfaces  were  to  play  on  each  other, 
their  motion  would  not  only  be  difficult,  but  the  lofs 
of  fubrtance  from  attrition  would  be  great.  There- 
fore ligaments  are  niade  to  obviate  the  firft,  and  carti* 
lages  to  prevent  the  other  inconveniency.  But  be- 
caufe  ligaments  and  carii! ages  turn  rigid,  inflexible, 
and  rough,  unlefs  they  are  kept  moift,  a  fufficient 
quantity  of  proper  liquors  is  fupplied  for  their  lubri- 
cation, and  to  preferve  them  in  a  flexible  (late.  Seeing 
then  ihefe  parts  are  fo  neceilary  to  the  articulationD, 
I  ihdl  next  confider  their   ftru<5lure,  fituation,  and 

ufes, 
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ufes,  fo  far  as  they  are  fubfervient  to  the  bones,  and 
their  motions. 

Ligaments  (o)  are  white  flexible  bodies,  thick- 
er and  firmer  than  membranes,  and  not  fo  hard  or 
firm  as  cartilages,  without  any  remarkable  cavity  in 
their  fubftance,  difficultly  ftretched,  and  with  little 
elafticity  ;  ferving  to  connect  one  part  to  another,  or 
to  prevent  the  parts  to  which  they  are  fixed  froni 
being  removed  out  of  that  fituation  which  is  ufeful 
and  fafe. 

After  maceration  in  water,  the  ligaments  can  ea- 
fily  be  divided  ;  and  each  ligamentous  layer  appears 
compofed  of  fibres,  the  largeft  of  which  are  difpofed 
in  a  longitudinal  direction. 

The  arta-ies  of  ligaments  are  very  confpicuous  af- 
ter a  tolerable  injection,  and  the  larger  trunks  of 
their  veins  are  fometimes  to  be  feen  full  of  blood. 

Such  ligaments  as  form  the  fides  of  cavities,  have 
numerous  orifices  of  their  arteries  opening  upon  their 
internal  furface,  which  keep  it  always  moill  :  If  we 
rub  off  that  moifture,  and  then  prefs  the  ligament, 
we  can  fee  the  liquor  oozing  out  from  fmall  pores  ; 
and  we  can  force  thin  liquors  injeded  by  the  aiteries 
into  the  cavities  formed  by  ligaments. 

Thefe  exhalent  arteries  mull  have  correfponding 
abforbent  veins,  other  wife  the  cavities  would  foon  be 
too  full  of  liquor. 

Ligaments  thv^n  muft  be  fubje£l  to  the  difeafes 
common  to  other  parts,  where  there  is  a  circulation 
of  fluids,  allowance  always  being  made  for  the  fize 
of  veiTels,  nature  of  the  fluids,  and  firmnefs  of  the 
texture  of  each  parr. 

Authors  generally  fay,  that  ligaments  are  infenfi- 
blc :  and  confequently  it  may  be  inferred,  that  they 
have  no  nerves  beftowed  on  them.  But  the  violent- 
racking  pain  felt  on  the  lead  motion  of  a  joint  la- 
bouring under  a  rheumatifniy  the  {^W.  of  which  difeafe 
feems  often  to  be  in  the  ligaments,  and  the  infufFerable 
torture  occafioned  by  incifions  of  ligaments,  and  by 

a  col- 

(«)  'Zvyhfff^tlj  ywfotf  copulae,  vincula. 
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a  colle(S^ion  of  acrid  matter  in  a  joint,  or  by  tophi  irij 
the  gout,  would  perfuade  us,  that  they  are  abundant-I 
ly  fupplied  with  nerves.  | 

The  ligaments  which  conne6b  the  moveable  bones 
commonly  rife  from  the  conjunction  of  the  epiphyfis  of 
the  one  bone,  and  are  inferred  into  the  fame  place  of 
the  other  ;  or  where  epiphyfes  are  not,  they  come  out 
from  the  cervix,  and  beyond  ihtfuper cilia  of  the  ar- 
ticulated bones  ;  and  after  fuch  a  manner,  in  both 
cafes,  as  to  include  the  articulation  in  a  purfe  or  bag, 
with  this  difference,  depending  on  their  different  mo- 
tions, that  where  the  motion  is  only  to  be  in  two  di- 
rections, the  ligaments  are  ftrongefl  on  thofe  fides 
towards  which  the  bones  are  not  moved  ;  and  when 
a  great  variety  of  motions  is  defigned  to  be  allowed, 
the  ligaments  are  weaker  than  in  the  former  fort  of 
articulations,  and  are  nearly  of  the  fame  ftrength  all 
round. 

Part  of  the  capfular  ligaments  is  compofed  of  the 
periofteum,  continued  from  one  bone  to  another,  as 
was  obferved  p.  2.  and  their  internal  layer  is  conti- 
nued on  the  parts  of  the  bone  or  cartilage  which  the 
ligament  includes  [a). 

Befides  thefe  common  capfular  ligaments  of  the 
joints,  there  are  particular  ones  in  feveral  places, 
either  for  the  firmer  connection  of  the  articulated 
bones,  or  for  reftraining  and  confining  the  motion  to 
fome  one  fide ;  fuch  are  the  crofs  and  lateral\\gzmtv\X.s 
of  the  knee,  the  round  one  of  the  thigh,  k^c. 

From  this  account  of  the  ligaments,  we  may  con- 
clude, that,  ceteris  paribus,  in  whatever  articulation 
the  ligaments  are  few,  long,  and  weak,  the  motion 
is  more  free  and  quick;  but  luxations  happen  fre- 
quently :  And,  on  the  contrary,  where  the  ligaments 
are  numerous,  fhort,  and  flrong,  the  motion  is  more 
confined ;  but  fuch  a  joint  is  lefs  expofed  to  luxations 
(^), — Whence  we  may  judge  how  necefTary  it  is  to 
attend  to  the  different  ligaments,  and  the  changes 

which 

(a)  Nefbit  Ofteogen.— Philof.  tranfa<^.  No.  470.  fcO  6. 
{b)  Fabric,  ab.  Aquapend,  dc  articul.  part,  utilit.  pars  3. 
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which  have  been  made  on  them  by  a  luxation,  when 
it  is  to  be  reduced. 

Ligaments  alfo  fupply  the  place  of  bones  in  feveral 
cafes  to  advantage :  Thus  the  parts  in  the  pelvis  are 
more  fafely  fupported  below  by  ligaments  than  they 
could  have  been  by  bone. — The  ligaments  placed  i:i 
the  i^^reat  holes  of  the  ojfa  innomitiata,  and  between 
the  bones  of  the  fore-arm  and  leg,  afford  convenient 
origin  to  mufcles. — Immoveable  bones  are  firmly  con- 
nected by  them;  of  which  the  conjunciiion  of  the 
6S  jacrum  and  iiinominaiiim  is  an  example. — ^They 
afford  a  focket  for  m.oveable  bones  to  play  in,  as  we 
fee  part  of  the  ^/?r^^'-^///j- does  on  the  ligament  llretch- 
ed  from  the  heel-bone  to  t\\tfcaphoid. 

Numerous  inconveniencies  may  arife  from  too  long 
or  fliort,  ftrong  or  weak,  lax  or  rigid  ligaments. 

Cartilages  *  are  folid,  fmooth,  white,  elaflic 
fubftances,  between  the  hardnefs  of  bones  and  liga- 
ments, and  covered  with  a  memibrane,  named  peri- 
chofidriiirny  which  is  of  the  fame  flruclurc  and  ufe  to 
them  as  the  per io/Ie inn  is  to  the  bones. 

Cartilages  are  compofed  of  plates,  which  are  form- 
ed of  fibres,  difpofed  much  in  the  fame  way  as 
thofe  of  bones  are ;  as  might  be  reafonably  concluded 
from  obferving  bones  in  a  cartilaginous  itate  before 
they  offify,  and  from  feeing,  on  the  other  hand,  fo 
many  cartilages  become  bony.  This  may  be  flill 
further  confirmed  by  the  exfolint'ion  which  cartilages 
sre  fubjeft  to  as  well  as  bones. 

The  perickondrium  of  feveral  cartilages,  for  exam- 
ple, thofe  of  the  ribs  and  laryfiXy  has  arteries  which 
can  be  equally  well  injected  with  thofe  of  the  peri^ 
oJJetim ;  but  the  veffels  of  that  membrane  in  other 
parts,  e.  g.  the  articular  cartilages,  are  fmaller,  and 
in  none  ot  them  does  injection  enter  deep  into  the 
fubftance  of  the  cartilages ;  nay,  madder,  mixed  with 
the  food  of  animals,  does  not  change  the  colour  of 
cartilages  as  it  does  that  of  bones  [a), 

D  The 

I  {a)  Philof.  Tranfaa.  No.  442.  art.  8.  No.  443.  art.  a.  No.  457 
art.  4-— Mem.  de  I'aud.  4cs  fci^nccs,  J739  et  174:1.— Dchticcf  dc 
ofTuim  callo. 


38        Of  the  BONES  in  GENERAL. 

The  granulated  ilefli  which  rifes  from  the   ends  ofi 
metacarpal  or  metatarfal   bones,  when   the  cartilage 
exfoliates,  after  a  finger  or  toe  has  been  taken  ofF  at 
the  firft  joint,  is  very   fenfible,  from    which   the   ex- 
iftence  of  nerves  in  cartilages  may  be  inferred. 

While  cartilages  are  in  a  natural  ftate,  it  is  to  be 
remarked,  firjly  That  they  have  no  cavity  in  their 
middle  for  marrow.  Secondly y  That  their  outer  fur- 
face  is  foftefl,  which  renders  them  more  flexible. 
Thirdly^  That  they  do  not  appear  to  change  their 
texture  near  fo  much  by  acids  as  bones  do.  And, 
laftlyy  That  as  the  fpecific  gravity  of  cartilages  is  near 
a  third  lefs  than  that  of  bones  j  fo  the  cohefion  of 
their  feveral  plates  is  not  fo  ftrong  as  in  bones ; 
whence  cartilages  laid  bare  in  wounds  or  ulcers,  are 
not  only  more  liable  to  corrupt,  but  exfoliate  much 
fooner  than  bones  do. 

Cartilages  feem  to  be  principally  kept  from  oiTifylng, 
either  by  being  fubje£l:ed  to  alternate  motions  of  flexion 
and  extenfion,  the  effefts  of  which  are  very  difl^erent 
from  any  kind  of  fimple  preffure,  or  by  being  con- 
ilantly  moiftened  [a):  Thus,  the  cartilages  on  the 
articulated  ends  of  the  great  bones  of  the  limbs,  and 
the  moveable  ones  placed  between  the  moving  bones 
in  fome  articulations,  which  are  oWiged  to  fufl^er 
many  and  difl^erent  flexions,  and  are  plentifully  moift- 
cned,  fcarce  ever  change  into  bone  j  while  thofe  of 
the  ribs  and  larynx  are  often  ofllfied. — The  middle 
angular  part  of  the  cartilages  of  the  ribs,  v/hich  is 
conftantly  in  an  alternate  ftate  of  flexion  and  exten- 
fion, by  being  moved  in  refpiratlon,  is  always  the  lafl: 
of  becoming  bony. — In  the  larynx y\h.t  epiglottis y  which 
is  oftener  bended  and  more  moiftened  than  the  other 
four  cartilages,  feldom  is  offified,  while  the  others  as 
feldom  efcape  it  in  adults. 

The  cartilages  fubfervlent  to  bones,  are  fometimes- 
found  on  the  ends  of  bones  which  are  joined  to  no 
other  j  but  are  never  wanting  on  the  ends,  and  in  the. 
cavities  of  fuch  bones  as  a/e  defigned  for  motion  (b)^ 

Cartibges 

.  {a)  Havers  Oftcolog.  nor. 

'  [h)  Celf,  de  re  medic,  lib.  8,  cap.  r,  ^ 


Of  the  bones    in    GENERAL.      39 

'artilages  alfo  are  interpofcd  bet\^een  fuch  other  car- 
Hages  as  cover  the  heads  and  cavities  of  articulated 
)ones  J  nay,  they  are  aifo  placed  between  immoveable 
bones. 

The  ufes  of  cartilages,  fo  far  as  they  regard  bones, 
are,  to  allow,  by  their  fmoothnefs,  fuch  bones  as  are 
defigned  for  motion,  to  Aide  eafily  without  detrition, 
while,  by  their  flexibility,  they  accommodate  them- 
felves  to  the  feveral  figures  neceifary  in  different  mo- 
tions, and,  by  their  elalticity,  they  recover  their  na- 
tural pofition  and  (liape  as  foon  as  the  prcfiiue  is  re- 
moved.— This  fpringy  force  may  alfo  afliil  the  motion 
of  the  joint  to  be  more  expeditious,  and  may  render 
liocks  in  running,  jumping,  <Ifc.  lefs. — 'lo  thefe 
cartilages  we  chiefly  owe  the  fecurity  ot  the  moveable 
articulations :  For  without  them,  the  bony  fibres  woidd 
prout  out,  and  intimately  coalcfce  with  the  adjoin- 
ngbone;  whence  a  true  anc.l-yh/is  muft  neccfiarilv 
Follow;  which  never  fails  to  happen  when  the  carti- 
ages  are  eroded  by  acrid  matter,  or  offified  from  want 
^f  motion  or  defecl  of  liquor,  as  we  fee  often  hap- 
pens after  wounds  of  the  joints,  paidarthrocacey  fcrc~ 
'^hula,  -AUil  fpina  veiitoja^  or  from  old  age,  and  long 
mmobility  of  joints  («) — Hence  we  may  know  what 
he  annihilation  is  which  is  faid  to  be  r-.^.ade  of  the 
lead  of  a  bone,  and  of  the  cavity  for  lodging  it,  af- 
er  an  unreduced  fracture  [h),  'I  he  moveable  carti- 
ages  interpofcd  in  joints,  ferve  to  make  the  motions 
30th  freer  and  more  fafe  than  they  would  otherwife 
3e. — Thofe  placed  on  the  ends  of  bones  that  are  not 
Hticulated,  as  on  the  fplne  of  the  os  il'ium^  bafe  of 
htfcapulay  i^c.  ferve  to  prevent  the  bony  fibres  from 
growing  out  too  far. — Cartilages  fometinxcs  ferve  as 
igaments,  either  to  fallen  together  bones  that  are 
mmoveably  joined,  fuch  are  the  cartilages  between 
he  OS  facrum  and  ojfa  iPuimy  the  ojfa  pubis y  k^c.  or  10 
13  2  connect 

(a)  Colurub.   de  re   anat.    lib.  15.— Denandes  Hift.  dc  I'acad.  de^ 
jiences,  1716.  — Phil,  tianfadt.  No.  215.— Ibid.  No.  461.  §  16, 
^  {b)  Hildan.   de   ichor,    et    melicer.    acn    Celll,   cap,    c. — Ruy/c'i 
'Jief.  8.  No.  I03.---Sultz.'nan  in  ad.  PctropoHt.  tonj.  3.  n.  275. 
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conne£l  bones  that  enjoy  manlfeft:  motion,  as  thofo 
do  which  are  placed  between  the  bodies  of  the  true; 
'vertebra^  isfc. — Cartilages  very  often  do  the  ofHce  of 
bones  to  greater  advantage  than  thefe  lafh  could,  asij 
in  the  cartilages  of  the  ribs,  thofe  which  fupply  brims 
to  cavities,  ^c.  . 

Too  gj-eat  thicknefs  or  thinnefs,  length  or  fhort-^l 
nefs,-  hardnefs  or  fupplenefs  of  cartilages,  may  thece.--' 
fore.caufe  great  diforders  in  the  body. 

The  liquor,  which  principally  ferves  to  molflen^thcj 
ligaments  and  cartilages  of  the  articulations,  is  fup-" 
plied  by  glands,  which  are  commonly  fituated  in  the. 
joint,  after  fuch   a   manner  as  to  be  gently  prelTed, 
but   not   deftroyed   by   its   motion.     By  this   means^ 
•wheri   there  is   the  greateft  neceflity  for  this  liquor^ 
that  is,  when  the  molt  frequent  m/otions  are  perform- 
ed, the   greateft   quantity   of  it   muft   be   feparated.^ 
Thefe  glands  are  foft  and  pappy,  but  not  friable:  In* 
Ibme  of  the  large  joints  they  are  of  the  conglomerate-' 
kind,  or  a  great  number  of  fmall  glandules  are  wrapt, 
up    in    one    comm.on    membrane.      Their  excretory 
ducts  are  long,  and  hang  loofe,  like  fo  many  fringes^' 
■within    the   articulation^  which,   by  its   motion  and  ■ 
preflure,  prevents  obftru£tions   in   the  body  of   the.^^ 
gland  or  its  excretories,  and  promotes  the  return  ofj 
this  liquor,  when  fit  to  be  taken  up  by  the  abforbenf 
vefTels,  which   muit  be   in  the  joints,  as  well  as  in, 
the  other  cavities  of  the  body  j  and,  at  the  fame  time„ 
the  prefTure  on   the  excretory  ducts  hinders  a  fuper- 
fluous  unneceffary  fecretion,  while  the  fimbriated  dif- 
pofitlon  of  thefe   excretories  does   not   allow   any  of 
the  fecreted  liquor  to  be  pufhed  back  again  by  thefa; 
canals  towards  the  glands  [c). 

Very  often  thefe  fountains  of  filmy  liquor  appear 
only  as  a   net-work  of  vefTels. — Frequently  they  are 
almoft   concealed   by    cellular  membranes  containing, 
the  fat — and  fometimes  fmall  fimple  mucous  fo//icu/i'y 
may  be  feen  U). 

The- 

(t)  Cowper  Anat.  explicat.  tab.  79.  lit.  E.  E, 

(d)  Morgagn.  Adverfar.  3.  animacl.  23.  :j 
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The  different  joints  have  thefe  organs  in  different 
numbers  and  fizes;  the  conglomerate  ones  do  not 
vary  much,  efpeciaily  as  to  fituation,  in  the  fimilar 
joints  of  different  bodies  ;  but  the  others  are  more 
uncertain. 

Upon  preffmg  any  of  thefe  glands  with  the  finger, 
one  can  fqueeze  out  of  their  excretories  a  mucilagi- 
nous liquor,  which  fomewhat  rcfembles  the  white  of 
on  egg,  or  ferum  of  the  blood  -,  but  it  is  manifeftly 
fait  to  the  tafte.  It  does  not  coagulate  by  acids,  or 
by  heat,  as  the  ferum  does,  but  by  the  latter  turns 
firft  thinner,  and,  when  evaporated,  leaves  only  a 
thin  fait  film. 

The  quantity  of  this  mucilage  conftantly  fupplied, 
muft  be  very  confiderable,  fince  we  fee  what  a  pleo- 
tiful  troublefome  difcharge  of  glary  matter  follows  a 
wound  or  ulcer  of  any  joint ;  of  which  liquor  the 
mucilage  is  a  confiderable  part. 

The  veffels  which  fupply  liquors  for  making  the 
fecretion  of  this  mucilage,  and  the  veins  which  bring 
back  the  blocd  remaining  after  the  fecretion,  are  to 
be  feen  without  any  preparation  ;  and,  after  a  tole- 
rable injection  of  the  arteries,  the  glands  are  cover- 
ed with  them. 

In  a  found  flate,  we  are  not  confcious  of  any  fen- 
fibility  in  thofe  glands ;  but,  in  fome  cafes  which  I 
have  feen,  Avhen  they  inflame  and  fuppurate,  the  moft 
racking  pain  is  felt  in  them  :  a  melancholy,  though 
a  fure  proof  that  they  have  nerves. 

Thefe  mucilaginous  glands  are  commonly  lodged 
in  a  cellular  fubitance ;  which  is  alfo  to  be  obfcrved 
in  other  parts  of  the  bag  formed  by  the  ligaments  of 
Itbe  articulation  ;  and  contains  a  fatty  matter,  that 
mufl  neceffarily  be  attenuated,  and  forced  through 
the  including  membranes  into  the  cavity  of  the  joint, 
by  the  preffure  which  it  fuffers  from  the  moving 
bones. 

If  then  the  oil  is  conveyed  from  this  cellular  fub- 
ftance  ;  and  if  the  attenuated  marrow  paffes  from  the 
cmicelli  of  the  bones  by  the  large  pores  near  their 
D  3  ends, , 
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ends,  or  in  their  cavities,  and  fweats  through  the 
cartilages  there  into  the  articulations  •,  which  it  may, 
when  affiiled  by  the  conftant  heat  and  aQion  of  the 
body,  more  eafily  do,  than  when  it  efcapes  through 
the  compa6t  fubftance  of  the  bones  in  a  fkeleton  :  If, 
I  fay,  this  oil  is  fent  to  a  joint,  and  is  incorporated 
with  the  mucilage,  and  with  the  fine  lymph  that  is 
conflantly  oczing  out  at  the  extremities  of  the  fmall 
arteries  diflributed  to  the  ligaments,  one  of  the  fitteft 
liniments  imaginable  mufh  be  produced  *>  for  the  mu- ' 
ciis  diluted  by  tlie  lymph,  contributes  greatly  to  its 
lubricity,  and  the  oil  preferves  it  from  hardening. 
How  well  fuch  a  mixture  ferves  the  purpofe  it  is  de- 
figned  for,  Beyle  {e)  tells  us  he  experienced  in  work- 
ing his  air-pump  \  for  the  fucker  could  be  moved 
"with  much  lefs  force  after  being  moiftened  with  wa- 
ter and  oil,  than  when  he  ufed  either  one  or  other  of 
thefe  liquors  :  And  I  believe  every  one,  at  firft  view,, 
will  allow  the  diluted  mucilage  to  be  much  preferable 
to  fimple  water.  ^l^\\t  fynovia  (f)^  as  this  liquor  com- 
pofed  of  oil,  mucilage,  and  lymph,  is  commonly 
now  called,  while  in  a  found  (late,  efFeftually  pre- 
iecves  all  the  parts  concerned  in  the  articulations  foft 
and  flexible,  and  makes  them  flide  eafily  on  each  o- 
ther,  by  which  their  mutual  detrition  and  overheat- 
ing is  prevented,  in  the  manner  daily  praftifed  in 
coach  and  cart  wheels,  by  befmearing  them  with 
greafe  and  tar. 

After  the  liquor  of  the  articulations  becomes  toa 
thin  and  unferviceable,  by  being  conflantly  pounded 
and  rubbed  between  the  moving  bones,  it  is  reafTum- 
ed  into  the  mafs  of  blood  by  the  abforbent  vefTels. 

When  \\\tfynovia  is  not  rubbed  betwixt  the  bones,, 
it  infpifTates.  And  fometimes,  when  the  head  of. 
a  bone  has  been  long  out  of  its  cavity,  this  liquor  is' 
faid  to  fill  up  the  place  of  the  bone,  and  hinder  its 
reduction  ;  or  if  a  joint  continues  long  unmoved,  it 
is  alfo  faid  to  cement  the  bones,  and  occafion  a  true 

anchylofisi 

(f)  Phyfico-mechanic.  cxperim,  m 
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anchylcfts  (g). — If  the  fynovia  becomes  too  acrid,  it  e- 
rodes  the  cartilages  and  bones  -,  as  frequently  happens 
to  thofe  who  labour  under  the  lues  venerea,  fi^^rvyj 
fcrophula,  GX  jpina  ventofa, — If  this  liquor  is  feparated 
in  too  fmall  quantity,  the  joint  becomes  ftiff ;  and 
when  with  difficulty  it  is  moved,  a  crackling  noife  is 
heard,  as  people  advanced  in  years  frequently  expe- 
rience (h). — If  the  mucilage  and  lymph  are  depofited 
in  too  great  quantity,  and  the  abfcrbent  veflels  do  not 
perform  their  office  fufficieiitly,  they  may  occafion  a 
dropfy  of  the  joints  (/). — From  this  fame  caufe  alfo 
the  ligaments  are  often  fo  much  relaxed,  as  to  make 
the  conjun6lion  of  the  bones  very  weak  :  Thence  a- 
rlie  the  luxations  from  an  internal  caufe,  which  are 
eafily  reduced,  but  difficultly  cured  {h). — Frequent- 
ly, when  fuch  a  fuperfiuous  quantity  of  this  liquor  is 
pent  up,  it  becomes  very  acrid,  and  occafions  a  great 
train  of  bad  fymptoms ;  fuch  as  fwelling  and  pain  of 
the  joints,  long  fmuous  ulcers,  and  Jijiulay  rotten 
bones,  immobility  of  the  joints,  marcor  and  atrophia 

of  the  whole  body,  he£lic  fevers,  ^c.  (/). From  a 

depravity  in  the  blood,  or  difeafes  in  the  organs  that 
furniffi  the  fyrwoia  of  the  joints,  it  may  be  greatly 
changed  from  its  natural  flate  v  it  may  be  purulent 
after  inflammation,  mucous  in  the  white  fwelling, 
gelatinous  in  the  rheumatifm,  chalky  from  the  gout, 
ilfc.  \  hence  a  great  variety  of  diforders  in  the 
joints  (w). 

THE 

(^)  Pare  Chirurgic,  livre  1$.  chap.  I?,  et  livre  l6.  chap.  5. 
{h)  Galen  de  ufu  part.  lib.  12.  cap.  %. — Fabric,  ab   Aquapcnd.  de 
articul.  part,  utilitat.  pars  3. — Bartholin.  Hift.  medic,  cent.  3.  hiA.  II* 

(i)  Hildan.  de  i«hore  et  meliceria  acri  Cclfi. 
•     (/t)  Hippocrat.  de  locis  in  homine,  §  14.  et  de  articul, 
(/)  Hildan.  dc  ichorc  et  meliceria  acri  Celfi. 
(m)  See  Reimar,  Diflert.  de  fun^o  articulor. 
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HUMAN     BONES. 

PART     II. 
Of  the   SKELETON. 


THOUGH  any  dry  fubfbnce  may  be  called 
Jlelcton^  yet,  among  anatomifts,  this  word  is 
univerfally  underftood  to  fignify  the  bones  of 
animals  connected  together,  after  the  teguments, 
mufcles,  bowels,  glands,  nerves,  and  veffels  are  lakea 
away  {a). 

A  fkeleton  Is  fald  to  be  a  natural  one,  when  the 
bones  are  kept  together  by  their  own  ligaments ;  and 
it  is  called  artificial^  when  the  bones  are  joined  with 
wire,  or  any  other  fubftance  which  is  not  part  of  the 
creature  to  which  they  belonged.  Small  fubjecls, 
and  fuch  whofe  bones  are  not  fully  offified,  are  com- 
monly prepared  the  fird  way;  bccaufe,  were  all  their 
parts  divided,  the  niceft  artill  could  not  rejoin  them, 
by  reafon  of  their  fmallnefs,  and  of  the  feparation  of 
their  iinofrified  parts ;  whereas  the  bones  of  large  ad- 
ult animals  are  fooneft  and  moft  conveniently  clean- 
ed V  hen  fingle,  and  are  eafily  reftored  to,  and  kept 
in  thtir  natural  fituation. — Sometimes  the  fkeleton 

of. 

{a)  Cadavcris  crates. 
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of  the  fame  animal  is  prepared  in  both   thefe  ways;;] 
that  is,  the  fmaller  bones  are  kept  together  by  their 
natural  ligaments,  and  the  larger  ones  are  connected 
by  wires,  or  fome  fuch  fubftances. 

Before  we  proceed  to  the  divifion  and  particular 
defcription  of  the  fkeleton,  it  is  worth  while  to  re- 
mark, that  when  the  bones  are  put  into  their  natural- 
fituation,  fcarce  any  of  them  is  placed  in  a  perpen- 
dicular bearing  to  another ;  though  the  fabric  com- 
pofed  of  them  is  fo  contrived,  that,  in  an  erc(ft  po- 
fture,  a  perpendicular  line,  from  their  common  centre 
of  gravity,  falls  in  the  middle  of  their  common 
bafe  {b).  On  this  account,  we  can  fupport  ourfelves 
as  firmly,  as  if  the  axis  of  all  the  bones  had  been  a 
ftraight  line  perpendicular  to  the  horizon  ;  and  we 
have  much  greater  quicknefs,  eafe,  and  flrength,  in 
feveral  of  the  moft  neceffary  motions  we  perform. 
It  is  true,  indeed,  that  where-ever  the  bones,  on 
which  any  part  of  our  body  is  fuftalned,  decline  from 
a  ftraight  line,  the  force  required  in  the  mufcJes,  to 
counteradt  the  gravity  of  that  part,  is  greater  than 
©therwife  it  needed  to  have  been :  But  then  this  is 
efFe£tually  provided  for  in  fuch  places  by  the  number 
and  ftrength  of  the  mufcles.  So  long  therefore  as 
we  remain  in  the  fame  pofture,  a  confiderable  num- 
ber of  mufcles  muft  be  in  a  conftant  ftate  of  contrac- 
tion ;  which,  we  know,  both  from  reafon  and  expe- 
rience, muft  foon  create  an  uneafy  fenfation.  This 
we  call,  being  weary  of  one  pofture :  An  inconveni- 
ence that  we  fhould  not  have  had  in  ftanding  ere£t, 
if  the  bearing  of  all  the  bones  to  each  other  had  been 
perpendicular ;  but  is  more  than  compenfated  by  the 
advantages  above  mentioned. 

The  human  fkeleton  is  generally  divided  into  the 
Head,  the  Trunk,  the  Superior,  and  the  In- 
ferior Extremities- 

(h)  Cowpcr's  Anat.  of  human  bodic?,  CKpUc.  of  tab.  87,  B^. 
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Of      the      head. 

BY  the  HEADy  is  meant  all  that  fpheroidal  part 
which  is  placed  above  the  firft  bone  of  the  neck. 
It  therefore  comprehends  the  cranium  and  bones  a£ 
Xh^face. 

The  cranium  (r),  helmet,  or  brain-cafe,  confifls  of 
feveral  pieces,  which  form  a  vaulted  cavity,  for  lodg- 
ing and  defending  the  brain  and  cerebellum^  with 
their  membranes,  veflels,  and  nerves. 

The  cavity  of  the  cranium  is  proportioned  to  its 
contents.  Hence  fuch  a  variety  of  its  fize  is  obferv- 
ed  in  different  fubje£ls  ;  and  hence  it  is  neither  fo 
broad  nor  fo  deep  at  its  fore-part,  in  which  the  an- 
terior lobes  of  the  brain  are  lodged,  as  it  is  behind, 
where  the  large  poflerior  lobes  of  the  brain,  and  the 
whole  cerehelluniy  are  contained. 

The  roundifli  figure  of  the  fkull,  which  makes  it 
more  capacious,  and  better  able  to  defend  its  con- 
ents  from  external  injuries,  is  chiefly  owing  to  the 
qual  prcffure  of  thefe  contained  parts  as  they  grow 
and  increafe  before  it  is  entirely  offified. — It  is  to  be 
ibferved,  however,  that  the  fides  of  the  cranium  are 
deprtfled  below  a  fpherical  furfaceby  the  flrong  tem- 
poral mufcles,  whofe  a6fion  hinders  here  the  uniform 
:)rotrurion  of  the  bones,  which  is  more  equally  perform- 
ed in  other  parts,  where  no  fuch  large  mufcles  are. 
n  children,  whofe  mufcles  have  not  a<£led  much,  and 
:onfequcntly  have  not  had  great  effects  on  the  bones, 
his  depreffion  is  no:  fo  remarkable  ;  and  therefore 
heir  heads  are  much  rounder  than  in  adults.  Thefe 
latural  caufes,  diiierently  difpofed  in  different  peo- 
le,  produce  a  great  variety  in  the  fhapes  of  ikulls, 
vhich  is  flill  increafed  by  the  different  management 
f  the  heads  of  children  when  very  young  :  So  that 
ne  may  know  a  Turk's  fkull  by  its  globular  figure,  a 
'jerma?i'^  by  its  breadth  and  flatnefs  of  the  occiput^ 

Dutch 
{c)  Koy^ag^  xvto<:^  xaSstcc,  iTKocpov,  calva,  calvaria,  cerebri  galea, 
^eca  et  olla  capitis,  tcfta  capitis,  fcutclla  capitis. 
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Dutch  and  Englifi  by  their  oblong  (liapes,  bfc.  fdj. 
Two  advantages  are  reaped  from  this  flatnefs  of  the 
fides  of  the  cranium,  viz.  the  enlargement  of  our 
fphere  of  vifion,  arid  more  advantageous  fituation  of 
our  ears,  for  receiving  a  greater  quantity  of  found, 
and  for  being  lefs  expofed  to  injuries. 

The  external  furface  of  the  upper  part  of  the  cra^ 
nium  is  very  fmooth,  and  equal,  being  only  covered 
Vfi\.h.'t\it  periojlemn,  (common  to  all  the  bones  j  but 
in  the  fkull,  diftinguifhed  by  the  name  of  pericra-' 
nium),  the  ^\\\  frontal  and  occipital  mwi^^^,  their 
tendinous  apojieurojis,  and  with  the  common  tegu-  ' 
ments  of  the  body;  while  the  external  furface  of  its 
lower  part  has  numerous  rifmgs,  depreffions,  and 
holes,  which  afford  convenient  origin  and  infertion 
to  the  mufcles  that  are  connected  to  it,  and  allovc^ 
fafe  pafTage  for  the  .veflels  and  nerves  that  run  through 
and  near  it. 

The  internal  furface  of  the  upper  part  of  the  (kuU 
is  commonly  fmooth,  except  where  the  vefTels  of  the 
dura  mater  have  made  furrows  in  it,  while  the  bones 
were  foft. — Surgeons  lliould  be  cautious  when   they 
trepan   here,   left,   in   fawing    or    raifing    the    bone 
where  fuch  furrows  are,  they  wound  thefe  veflels, — 
In  the  upper  part  of  the  internal  furface  of  feveral 
fkulls,  there  are  likewife  pits  of  different  magnitudes  ; 
and  figures,  which  feem  to  be  formed  by  fome  parts 
of  the   brain   being   more   luxuriant  and   prominent 
than  others.     Where   thefe   pits  are,   the  IkuU  is  io\ 
much  thinner  than  any  where   elfe,   that   it  is  often 
rendered   diaphanous,  the   two   tables   being   clofely- 
compa£led  without  a  diploe  -,    the  want  of  which  is 
lupplied  by  vefTels   going  from  the  dura  mater  into  a 
great  many  fmall  holes  obfervable  in  the  pits.     Thefe ^ 
velTels  are  larger,  and  much  more  confpicuous  than  i 
any  others  that  are  fent  from  the  dura  tnater  to  the  ' 
fkull  j  as  evidently  appears  from  the  drops  of  blood  i' 
they  pour  out,  when  the  fkull  is  raifed  from  the  dura 
viaier  in  a  recent  fubjedl  •,    and  therefore  they  may 

furnifh 

C^)  Vjfal.  lib.  I.  c.  5.  ■; 
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urnlfli  a  fufTicient  quaiuity  of  liquors  neccfTary  to 
prevent  the  brittlcncls  of  this  thin  part. — The  know- 
edge  of  thffe  pits  iliould  teach  furgeons  to  faw  caii- 
ioLifly  and  flowly  through  the  external  table  of  the 
kull,  when  they  are  performing  the  operation  of  the 
repati  i  fince,  in  a  patient  whofe  cranitmi  has  thefc 
Mts,  the  dura  mater  and  brain  may  be  injured,  be- 
■ore  the  inftrument  has  pierced  near  the  ordinary 
hicknefs  of  a  table  of  the  flvull. — The  internal  bafe 
)f  the  ikull  is  extremely  unequal,  for  lodging  the  fc- 
eral  parts  and  appcfidicvs  of  the  brain  and  cerebellum y 
nd  allowing  paflage  and  defence  to  the  vefTels  and 
lerves  that  go  into,  or  come  out  from  th«fe  parts. 

The  bones  of  the  cro.n'iuvi  are  compoJed  of  two 
ables,  and  intermediate  cancelli^  commonly  call- 
ed x\\<\x  d'lploe  [e).  'I'hc  external  tabic  is  thickell ; 
he  inner,  from  its  thinnefs  and  confequent  brittle- 
lefs,  has  got  the  name  of  vitrca.  Whence  we  mav 
ee  the  reafon  of  thofe  mifchievous  confequences 
vhich  fo  often  attend  a  collection  of  matter  in  the 
Ijploe^  either  from  an  external  or  internal  caufe,  be- 
orc  any  fign  of  fuch  a  collection  appears  in  the  te- 
,^uments  that  cover  the  part  of  the  fkull  where  it  is 
~  Igcd  (/). 

ihe  d'lploe  has  much  the  fame  texture  and  ufcs  in 
he  (kull,  as  the  cnncelli  have  in  other  bones. 

The  d'tploe  of  feveral  old  fubjecls  is  fo  obliterated, 
hat  fcarcc  any  vcllige  of  it  can  be  feen ;  neither  is 
t  obfervable  in  fome  of  the  hard  craggy  bones  at  the 
)afe  of  the  fkull.  Hence  an  ufcful  caution  to  fur- 
;eons  who  truft  to  the  bleeding,  want  of  refinance, 
nd  change  of  found,  as  certain  marks  in  the  opera- 
ion  of  the  trepan,  for  knowing  when  their  inftru- 
nent  has  fawed  through  the  firft  table,  and  reached 
he  d'lploe  (g).  In  other  people,  the  diploe  becomes 
f  a  monltrous  thicknefs,  while  the  tables  of  the 
tull  are  thinner  than  paper. 

£  The 

(f)  Mcditullium,  commlfTura. 

O'J   Bonct.  Scpulchret.  anat.  lib.  I.   §  i.  obf.  o6.— lO:?. 
i  {S)  Bartholin.  Aaat.  reform.  lib.  4.  ca]).  4. 
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The  cranium  confifts  of  eight  bones,  ^\yi  of  which 
are  faid  to  be  proper,  and  the"  other  two  are  reckoned 

common  to  it  and  to  the  face. The  fix  proper  are, 

the  OS  frontls,  two  ojfa  parietalia,  two  ofa  temporum^ 
and  the  os  occipith. — I'he  common  are  the  os  ethniGides 
?iX\d  fphe?ioides. 

The  Qs  frontls  forms  the  whole  fore  part  of  the 
vault ;  the  two  ojja  parietalia  form  the  upper  and 
middle  part  of  it;  the  ojfa  temporum^  compofe  the 
lower  part  of  the  fides;  the  os  ocdpitis  makes  the 
whole  hinder  part,  and  fome  of  the  bafe  j  the  os  eth- 
mndes  is  placed  in  the  fore  part  of  the  bafe,  and  the 
es  fphenoides  is  in  the  middle  of  it. 

Thefe  bones  are  joined  to  each  other  by  five  futures  ; 
the  names  of  which  are,  the  coronal^  larnbdoidyfaggiu 
taly  and  tvfofquamous. 

The  coronal  {h)  future  is  extended  over  the  head, 
from  within  an  inch  or  fo  of  the  external  canthus  of 
one  eye,  to  the  like  diftance  from  the  other;  which; 
being  near  the  place  where  the  ancients  wore  their} 
T;/i7^,  coron^y  or  garlands,  tins  future  has  hence  got;i 
its  name. — Though  the  indentations  of  this  futurelj 
are  confpicuous  in  its  upper  part,  yet  an  inch  or 
more  of  its  end  on  each  fide  has  none  of  them  ;  for 
it  is  fquamous  and  fmoOth  there. 

The  lamhdoidal  (i)  future  begins  fome  way  belowj 
and  farther  back  than  the  vertex  or  crown  of  the  ' 
hea'd,  whence  its  two  legs  are  ftretched  obliquely 
downwards,  and  to  each  fide,  in  form  of  the  Greek 
letter  a,  and  are  now  generally  faid  to  extend  them- 
fclves  to  the  hafe  oi  the  fkull ;  but  formerly  anato* 
mifts  {})  reckoned  the  Yivo^^tv  lambdoid  future  to  ter- 
minate at  the  fquamous  futures,  and  what  is  extended 
at  an  angle  down  from  that  on  each  fide,  where  th^ 
indemations  are  lefs  confpicuous  than  in  the  upper 
part  of  thefpture,  they  called  additamentum  futura 
lambdoidis  (/). 

This 

{h)  J^Ti^xvatxy  arcnalis,  puppis. 

(j)  Landse,  prorsc,  hypfyloides.  ^ 

{k)  Vefal.  Anat.  lib.  i.  cap.  6.  « 

(/)  Lambdoidcs  harinonialis,  lambdoides  inferior,  pcGipitis  coron^i 


i 
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TKis  future  is  fometimes  very  irregular,  being:  m.ide 
up  of  a  great  many  fmall  futures,  which  furround  fo 
many  little  bones  that  are  generally  larger  and  more 
confpicuous  on  the  external  furface  of  the  flcull,  than 
internally.  Thefe  bones  are  generally  called  tri- 
quetroy  or  IVcrmiana ;  but  feme  other  name  ought  to 
be  given  them,  for  they  are  not  always  of  a  triangu- 
lar figure;  and  older  anatomifts  {m)  than  Olaus 
Wormius  {n)  have  defcribed  them. — The  fpecific  vir- 
tue which  thefe  bones  were  once  thought  to  have  in 
the  cure  of  the  epilepfy  {0)  is  not  now  afcribcd  to 
hem  ;  and  anatomills  generally  agree,  that  their  for- 
mation is  owing  to  a  greater  number  of  points  than 
ordinary  of  oilification  in  the  ftull,  or  to  the  ordinary- 
bones  of  the  cranium  not  extending  their  olhiicatioii 
far  enough  or  foon  enough  ;  in  which  cafe,  the  un- 
offified  interftice  between  fuch  bones  begins  a  feparate 
oflification  in  one  or  more  points :  from  which  the 
oflification  is  extended  to  form  as  many  dillin£l  bones 
as  there  were  points  that  are  indented  into  the  large 
ordinary  bones,  and  into  each  other. — Probably  thofe 
children  who   have   a   large  opening  in  this  place  at 

their  birth,  will  have  the  largeft  ojpi  triquiira, To 

confirm  this  account  of  the  formation  of  thefe  little 
bones,  we  may  remark,  that  fuch  bones  are  fome- 
times ittw  in  other  futures,  as  well  as  in  the  laiub- 
\doid  (/),  and  they  are  fometimes  in  one  table  of  the 
Ikull,  and  not  in  the  other  [q.) 

The  f'igittal  future    (r)  is  placed  longitudinally  in 
the  middle  of  the  upper  part  of  the  (kull,  and  com- 
K  2  monly 

1 

(w)  Euftach.  OfTium  cxamen.— Eauhin.  Tl-,cat.  anat.  lib.  3. 
cap.  5. —  Paaw  in  Hippocrat.  de  vulner.  cap.  p.  j6. 

(«)  Mufanim,  lib.  3.  cap.  26. 

(9)  Bauhin.  et  Paaw.  iLid.— Eaithclin.  Anat.  reform,  lib.  4. 
cap.  J.— Hildan.  Epift.  65. 

(/>)  See  Examples  in  Vcial.  lib.  I,  cap.  6.  fig.  4, — Paaw  in  IIip-» 
pocrat.  de  cap.  vuln. —  Bartholin.  Hift.  anat.  cent.  I.  liiit.  51. — 
Ruyfch.  Muf.  anr.t.— Sue  Trad,  d'ofleolog.  p.  47. 

(^)  Hunaiild  Mem.  de  I'acad.  des.  icitnccs,  173c. 

(r)  'Pa./SJoficTn^-,  ICiXKix^  f^i(ivy;v<rx,  Inftar  vires,  ncrvalis,  inllar 

Iteli,  inflar  verii,  Iccundum  c::})itis  iongitL.dircm  pryiepcns,  ccniun[.er,-S 
olumnu'ij,  recta,  acualii. 
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monly  terminates  at  the  middle  of  the  ccronal^  and  of  I 
the  laiiibdo'id  futures  j  between  which   it  is  faid  to  be 

placed,  as  an  arrow  is  between  the  firing  and  bow 

However,  this  future  is  frequently  continued  through', 
the  middle  of  the  asfroniis,  down  to  the  root  of  the 
nofe  ;  which,  fomc  [s)  fay,  oftener  happens, in  women 
than  men  ;  but  others  (/)  alledge,  that  it  is  to  be 
met  with  more  frequently  in  male  fkulls  than  in  fe- 
male:  Among  the  fkulls  which  I  have  feen  thus  di- 
vided, the  female  arc  the  moft  numerous. — Several 
{li)  have  delineated  and  defcribed  the  fagittal  future, 
fometimes  dividing  the  occipital  bone  as  far  down  as 
the  great  hole  through  which  the  rticdulla  fpincilis  paf- 
fes.     This  I  never  faw. 

In  fome  old  fculls  that  are  in  my  pofTeffion,  there 
is  fcarce  a  veilige  of  any  of  the  ihn^t  futures  which  I 
have  now  defcribed.     In  other  heads,  one  or  two  of' 
the  futures    only  difappear ;  but  I  never  could   difco-' 
ver  any  reafon  for  thinking  them  difpofed  in  fuch  dif- 
ferent manners  in  fculls  of  different  fhapes,  as  fome  1 
ancients  alledge  they  are  (J).  '] 

'[^\\it  fquamotis  agglutinations i  or  falfe  futures  {e)^  at^' ^ 
one  on  each  fide,  a  little  above  the  ear,  of  a  femicir- 
cular  figure,  formed  by  the  overlopping  (like  one  fcale 
upon  another)  of  the  upper  part  of  the  iemporalhouts 
on  the  lower  part  of  the  parietal^  where,  in  both 
bones,  there  are  a  great  many  fmall  rifings  and  fur- 
rows, which  are  indented  into  each  other ;  though 
tiiefe  inequalities  do  not  appear  till  the  bones  are  fe- 
parated.  In  fome  fculls  indeed  the  indentations  here- 
are  as  confpicuous  externally  as  in  other  futures  (f)  \  \ 
and  what  is  commonly  called  the  poflerior  part  of  thia 

fquamous 

(s)  Riolan,  Comment.  deofTib.  cap.  8. 

(/)   Yefal.  lil>.  I.  cap,  6.  et  in  epitome. 

Ill)  Velal.  lib.  I.  cap.  5.  fig  3,  4-  et  in   text.  cap.  6. Paaw  in  j 

Ceif.  fie  re  medic,  cap.  I. — Laurent.  HiiL  anat.  HI).  2.  cap.  16,  I 

(d)  Hippocrat.   de  vulncr.  capitis,  fed.  I. — Galen  de  oflib.  et  dc; 
ufvi  part.  lib.  9.  cap.  I7.  . 

{c)  AtmtSoiiS*!,  7rf)oa-y.o\\rfza.Tct.,  xporxfixi,    tcmporales,    corticalcs, 
mendoik,  harmoniales,  commilTurse  in  ungucra. 

(CJ  Columb.  de  re  anat.  lib.  I.  cap.   4. — Dionis  Anat.   3.  dc- 
nionil.  des  os^ 


Of    the   skeleton.  53 

fquamous  future,  always  has  the  evident  ferratcd 
form ;  and  therefore  is  reckoned  by  fome  (g)y  a  dil- 
tinft  future,  under  the  name  of  additcwientuvi  pojle- 
rlus  futuvafqnamojx. — I  have  iztw  two  fquamous  iu- 
tures  on  the  fame  temple,  with  a  femicircular  piece  of 
bone  between  them  {h). 

We  ought  here  to  remark,  that  the  tiue  fquamous 
fort  of  future  is  not  confined   to   the  conjunction  of 
the  temporal  and  parietal  bones,  but   is   made  ufe  of 
to  join  all  the  edges  of  the  bones  on  which  each  tem- 
poral mufcle  is  placed  (/)  :  For  the   two  paits  of  the? 
fphenoidal  future  which  are  continued  from  the  ante- 
rior end  of  the   common  fquamous   future  juft  now 
defcribed,  of  which  one  runs  perpendicularly  down- 
wards, and  the  other  horizontally  forwards,  and  alfo 
the  lower  part  of  the  coronal  future  already  taken  no- 
tice of,  may  all  be  juflly  faid  to  pertain  to  the  fqua- 
mous///////v. — The  manner  how  1  imagine  this  fort  of 
future  is  formed  at  thcfe  places,  is,  That   by  the  ac- 
tion of  the  (Irong  temporal  mufcles  on  one   fide,  and 
by  the  prefTuie  of  the  brain  on  the  other,  the  bones 
are  made  fo   thin,  that   they   have   not  large  enough 
furfaces  oppofed  to  each  other  to  flop  the  extcnficn  of 
their  fibres  in  length,  and  thus  to  caufe  the  common 
ferrated  appearance  of  futures  explained  in  p.  3c.  hue 
the  narrow  z(\^r^  of  the  one  bone  Hides  over  the  other. 
'i!\\t  Jqiiaiiious  form  is  alfo  more  convenient  here  ;  be- 
caufe  fuch  thin  edges  of  bones,  when  accurately  ap- 
plied one  to  another,  have  fcarce   any   rough  furface, 
to  obfl:ru£l  or    hurt    the   mufcle    in   its  contraction  •, 
-which  is  (till  further  provided  for,  by   the  manner  of 
laying  thefe  edges  on  each  other  j  for  in  viewing  their 
outfide,  we  fee  the  temporal  bones  covering  the  fphe- 
noidal and  parietal,  and  this  lalt  fupporting  the  fphe- 
noidal, while  both  mount  on  the  frontah  irom  which 
difpofition  it  is  evident,  that  while  the  temporal  muf- 
cle is  contracting,  which  fs   the   only   time  it  prtflc^ 
E  3  itrongly 

{g)  Albin.dc  oflih.  k€i.  54. 
{h)  Sue  Trad,  d'ofteolog.  p.  48. 

(i)  Yefal.  Anat.  lib.  I.\ap.  6.-— Winno\v  Mem,   de  Vxc2A.  dtj 
(cicuces,  17:10. 
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ftrongly  in  its  motion  on  the  bones,  its  fitres  flide^ 
eafily  over  the  external   edges.     Another   advantage 
ftill  in  this  is,  that  all  this  bony  part  is  made  ftronger 
by  the  bones  thus  fupporting  each  other. 

The  bones  oF  the  fcull  are  joined  to  thofe  of  the 
face,  hy  fchyndelefis  2iXn\  futures. — T\\q  fchyttdelefis  is  iri 
the  partition  of  the  nofe. — The  futures  faid  to  be 
common  to  the  cranium  and  face  are  five,  wz.  the 
ethmoidal^  fphenoidal^  tranfuerfe^  and  two  -zygomatic. — 
Parts  however  of  thefe  futures  are  at  the  jundion  of 
only  the  bones  of  the  fcull. 

The  ethmidal  ?,x\'\  fphcnoidnl  futures  furround  the 
bones  of  thefe  names ;  and  in  fome  places  help  to 
make  up  other  futures,  particularly  tht  fquainous  and 
iranfuerfe ;  and  in  other  parts  there  is  but  one  future 
common  to  thefe  two  bones. 

The  trafifverfe  future  is  extended  quite  crofs  the 
face,  from  the  external  canthus  of  one  orbit  to  the 
fame  place  of  the  other,  by  finking  from  the  canthus 
down  the  outfide  of  the  orbit  to  its  bottom  ;  then 
mounting  upon  its  infide,  it  is  continued  by  the  root, 
cf  the  nofe  down  the  internal  part  of  the  other  orbit,  and 
rifes  up  again  on  its  ourfide  to  the  other  canthus.  It 
may  be  here  remarked,  that  there  arc  fome  interrup- 
tions of  this  future  in  the  courfe  I  have  defcribed  ;  for 
the  bones  are  not  contiguous  every  where,  but  are- 
feparatcd,  to  leave  holes  and  apertures,  to  be  men-. 
tioned  hereafter. 

The  zygomatic  futures  are  one  on  each  fide,  bcing^ 
fliort,  and  flanting  from  above  obliquely  downwards 
and  backwards,  to  join  a  procefs  of  the  cheek  bone 
to  one  of  x\\t  temporal  hont?>y  which  advances  towards 
the  face  ;  fo  that  the  two  procefTes  thus  united,  form 
a  fort  of  bridge,  or  jugurny  under  which  the  temporal 
mufcle  paflcs  i  on  which  account  the  proceffes,  and 
future  joining  them,  have  been  called  zygomatic. 

It  muft  be  obferv..d,  that  the  indentations  of  the 
futures  do  not  appear  on  th^  infide  of  the  cranium^  by 
much  fo  itrong  as  oh  th-  ourfide;  but  the  bones 
feem  almoft  joined  in  a  ftraight  line  5  nay,  in  f^me 

A;ull3^;; 
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fculls,  the  internal  furface  is  found  entire,  wliile  the 
futures  are  manifeft  without  •,  w.hfch  may  poffibly  be 
owing  to  the  lefs  extent  of  the  concave  than  of  the 
convex  furface  of  the  craniinn,  whereby  the  fibres  of 
the  internal  Gde  would  be  dretched  farther  out  at  the 
edges  of  the  bones,  than  the  exterior  ones,  if  they 
were  not  refiflcd.  The  refiflances  are  the  fibres  of 
the  oppofite  bone,  the  parts  within  the  fcull,  and  the. 
dipioe  \  of  which  the  lad  being  the  weakefl",  the  mofl 
advanced  fibres  or  fcrrie  run  into  it,  and  leave  the 
contiguous  edges  equal,  and  mere  ready  to  unite  :. 
whereas  i\\t  fcrra  of  the  external  table  have  fpace  e- 
nough  for  their  admiffion  betv/een  the  fibres  of  tlie 
oppoGte  bone,  and  therefore  remain  of  the  indented 
form,  and  are  lefs  liable  to  the  concretion,  whereby  the, 
futures  are  obliterated  {a). — By  this  mechanifm,  there 
is  no  rific  of  the  fliarp  points  of  the  bones  growing 
inwards,  fince  tiie  external  y^rr^  of  each  of  the  con- 
oined  bones  reli  upon  the  internal  fmcoth  edged  table 
jf  the  other ;  and  external  forces  aj>plied  to  thefe 
Darts  are  ilrongly  refifted,  becaufe  the  futures  cannot 
iirield,  unlefs  the  ferratcd  edges  of  the  one  bone,  and 
he  plain  internal  plate  of  the  other,  are  broken  [u). 

The  advantages  of  the  futures  of  the  cranwm  are 
hefe :  i.  That  this  capjula  is  more  eafily  formed  and 
extended  into  a  fpherical  figure,  than  if  it  had  been 
)ne  continued  bone.  2.  That  the  bones  which  are 
it  fome  diftance  from  each  other  at  birth,  might  then 
/idd,  and  allow  to  the  head  a  change  of  fhape,  ac- 
:ommodated  to  the  pafTage  it  is  engaged  in.  Whence, 
n  hard  labour  of  child-bed,  the  bones  of  \)p.t  cranium^ 
nflead  of  being  only  brought  into  conrad,  are  fome- 
imcs  made  to  mount  one  upon  the  other.  3.  It  is 
Hedged,  that,  through  the  futures,  there  is  a  tran- 
piration  of  fleams  from  the  brain,  which  was  the  old 
lo6lrine;  or  fome  communication,  of  the  vefTels  with- 
ut,  and  of  thofe  within  the  fcull,  larger  here  than 
u  any  other  part  of  the  cranium^  according  to  fome 
1.  moderns  j 

(fl)  Hnnauld  Mcmoires  de  I'acad.  des  fciences,  1730* 
(/>}  Winlbw  Mcmoires  de  I'acad.  dcs  fciences,  i72o» 
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moderns  ;  and  therefore  cucuph^y  fomentations^  cata" 
plafmsy    cephalic    plaflers,     blijlersy    are    applied,    and 
ilfues  are  eroded,  or  cut  in  the  head,  at   thofe  places 
where  the  futures  are  longeft  in  forming,  and   where 
the  connection  of  the  bones  is  afterwards  loofeft,  for 
the  cure  of  a  phre?ittisy  juaniay  inveterate  headachy  f- 
pilepfyy  apoplexyy  and  other  difeafes  of  the  head.     The 
favourers  of  the  do«Slrine  of  tranfpiration,  or  commu- 
nication of  veffels  at  the  futures,  endeavour  to  fup- 
port  it  by  obfervations  of  perfons  fubjett  to  headachg 
which  caufed  death,  from  the  futures  being  too  clofe-  - 
]y  united  {a).     4.  That  the  dura  mater  may  be  more 
firmly  fufpended   by   its    procefles,  which    infinuate 
themfelvcs  into  this  conjunction  of  the  bones  ;  for 
doing  this  equally,  and  where   the  greateft  neceffity 
of  adhefion  is,  the  futures  are  difpofed   at   nearly  e- 
qual  diftances,  and  the  large  refervoirs  of  blood,  the 
finufcsy  are  under  or  near  them.     5.  That  fractures 
might  be  prevented  from   reaching    fo   far  as   they 
would  in  a  continued  bony  fubftance.     6.  That  the' 
conne(Sbion  at  the  futures  being  capable  of  yielding^^ 
the  bones  might  be  allowed   to  feparate  ;  which    has 
given  great  relief  to  patients  from   the  violent  fymp-- 
toms  which  they  had  before  this  feparation  happened 
{d\     And  it  feems  reafonable  to  believe,  that  the  o- 
pening  of  the  futures  was  of  great  benefit  to  feveral  o- 
thers  who  were  rather  judged  to  have  been  hurt  by  it 
{h)  :  for  we  mufk  think,  that  the  confequences  of  fuch  a" 
force  acting  upon  the  brain,  as  was  capable  of  thruft- 
ing  the  bones  afunder,  muft  have  been  fatal,  unlcfs  1 
it  had  been  thus  yielded  to. 

Having  gone  through  the  general  flru6ture  of  the 
cranium^   I   now  proceed  to  examine  each   bone  of 

which 

(a)  Cokmb,  de  re  anat.  Kb.  I.  cap.  5. — Verduc.  nouvellc   ofteolo^ 

gk,  chap.  14. — Dionis  Anat.  3.  dtmoaftr.  dcs  o«. 

(</)  Ephemerid.   Germanic,  dec'   I.  ann.  4.  et  j.  obfcrv.  '>>Z- 

(^)  Ephemerid.  Germ.  dec.  2.  ann.  9.  obH   230.    Ibid.  cent.   la. 

chf.  31. — Vander  Linden    Medicin.    phyf.  cap.  8.  art.  4.    §   16.—-' 

Hildan.  Obferv.  cent.  I.   obf.    I.  cent.   2.   oil.   7. — Bauhin.  Thcat#. 

anat.  lib.  3.  cap.  6.— fcchlin.  Obfav*  lib.  »•  oblcrv.  3^;. 
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of  which   that  brain-cafe  confifts,    in  the   order   in 
which  I  firft  named  them. 

The  OS  FRONTJS  (r)  has  its  name  from  its  beii\g 
the  only  bone  of  that  part  of  the  face  we  call  the  fore" 
heady  though  it  reaches  a  good  deal  farther.  It  has 
fome  refemblance  in  fliape  to  the  fliell  of  the  concha 
heva/vis,  commonly  called  the  coci/e  ;  for  the  greateft 
part  of  it  is  convex  externally,  and  concave  internal- 
ly, with  a  ferrated  circular  edge ;  while  the  fmaller 
part  has  procefles  and  depreflions,  which  make  it  of 
an  irregular  figure. 

The  external  furface  of  the  cs  frotitis  is  fmooth  aC 
its  upper  convex  part  ;  but  feveral  procefles  and  cavi- 
ties are  obfervable  below ;  for,  at  each  angle  of  each 
orbit,  the  bone  juts  out,  to  form  four  procefles,  two 
internal,  and  as  many  external  ;  which,  from  this 
fituation,  may  well  enough  be  named  a?igular.  Be- 
tween the  internal  and  external  angular  procefl^es  011 
each  fide,  an  arched  ridge  is  extended,  on  which  the 
eye-brows  are  placed. Very  little  above  the  inter- 
nal end  of  each  of  ihQ(efi/perci/inry  ridges,  a  protube- 
rance may  be  remarked,  in  mofl  fculls,  where  there 
are  large  cavities,  called y7/;///>j-,  within  the  bone ;  of 
which  hereafter. — Betwixt  the  internal  angular  pro- 
cefles, a  fmall  procefs  rifes,  which  forms  fome  fliare 

of  the  nofe,  and  thence  is  named  rififa/. Some  ob- 

ferve  a  protuberant  part  on  the  edge  of  the  bone  be- 
hind each  external  angular  procefs,  which  they  call 
teitiporal  proceflTes  ;  but  thefe  are  inconflderable. 
From  the  under  part  of  the  fuperciliary  ridges,  the 
frontal  bone  runs  a  great  way  backwards :  whicli 
parts  may  jui'My  enough  be  called  orbiiar  procefles. 
'i'hefc,  c^^ijtrary  to  the  reft  of  this  bone,  are  concave 
externally,  for  receiving  the  globes  of  the  eyes,  with 
their  mufcles,  fat,   t^c. 

In  each  of  the  orbitar  procefles,  behind  the  middle 
of  the  fuperciliary  ridges,  a  conliderable  finuofity  is 
obferved,  where  the  gUmdula  innomhiata  Gnleni  or   7^- 

chryinalis 

(c)  Metitw,  Bfi-y^acj  coioniile,  invcrccunduHi,  puppis,  fcnfus  com- 
jmuni.^,  lincipitis. 
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ebrymalls  is  lodged.— Behind  each  internal  angular, 
procefs,  a  fmall  pit  may  be  remarked,  where  the  car- 
tilaginous pully  of  the  mufculus  ohliquus  major  of  the 
eye  is  fixed. — Betwixt  the  two  orbitar  procefTes,  there: 
is  a  large  difcontinuation  of  the  bone,  into  which  the 
cribriform  part  of  the  os  ethmoides  is  incafed. — The 
frontal  bone  frequently  has  little  caverns  formed  in 
it  here  where  it  is  joined  to  the  ethmoid  bone. — — 
Behind  each  external  angular  procefs,  the  furface  of 
the  frontal  bone  is  confiderably  deprefled  where  part 
of  the  temporal  mufcle  is  placed. 

^Wzforamina^  or  holes,  obfervable  on  the  external 
furface  of  the  frontal  bone,  are  three  in  each  fide. — 
One  in  each  fuperciliary  ridge,  a  little  removed  from 
its  middle  towards  the  nofe  j  through  which  a  twig  of 
the  ophthalmic  branch  of  the  fifth  pair  of  nerves  pafles 
out  of  the  orbit,  with  a  fmall  artery  from  the  inter- 
nal carotid,  to  be  didributed  to  the  teguments  and 
rnufcles  of  the  forehead. — Thefe  vefi^els  in  fome  fculls 
make  furrows  in  the  os  frontis^  efpecially  in  the  bones 
of  children,  as  has  alfo  been  obferved  of  another  con- 
fiderable  vefTel  of  this  bone  near  its  middle  {a)  ;  and 
therefore  we  ought  to  beware  of  tranfverfe  incifions  ' 
on  either  fide  of  the  os  frontis^  which  might  either 
open  thefe  vefiels  or  liurt  the  nerves,  while  they  are 
yet  in  part  within  the  bone;  for,  when  vefiels  are 
thus  wounded,  it  is  difiicult  to  ft:op  the  haemorrhagy, 
becaufe  the  adhefion  of  a  part  of  the  artery  to  the 
bone  hinders  its  contraction,  and  confequently  fi:yptics 
can  have  little  efieiSl ;  the  fides  of  the  furrow  keep  ofF 
compreffing  fubftances  from  the  artery  ;  and  we  would 
wifii  to  fiiun  cauteries  or  efcharodcs,  j^ecaufe  they 
make  the  bone  carious ;  and  nerves,  when  thus  hurt, 
fometimes  produce  violent  fymptoms.— But,  to  re- 
turn to  the  fuperciliar'j  foramina^  we  mufi;  remark, 
that  often,  infiead  of  a  hole,  a  notch  only  is  to  be 
feen  :  Nay,  in  fome  fculls,  fcarce  a  vefiige  even  of 
this  is  left ;  in  others,  both  hole  and  notch  are  ob-  , 
fervable,  when  the  nerve  and   artery  run   feparately. 

Frequently 
(rt)  Ruyfch.  Muf.  anat.  theca  D.  repoGt.  4.  No,  3. 
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Frequently  a  bole  is  found  on  one  fide,  and  a  notch 
on  the  other ;  at  other  times  we  fee  two  holes ;  or 
there  is  a  common  hole  without,  and  two  diftindl 
entries  internally.  The  reafon  of  this  variety  of  a 
bole,  notch,  depreffion,  or  fmoothnefs  in  the  fuper- 
ciliary  ridge,  is  the  different  length  and  tenfion  of 
the  nerves  and  velTels ;  the  fhorter  they  are,  the  more 
they  are  funk  into  the  bene  as  it  grows. — Near  the 
middle  of  the  infide  of  each  orbit,  hard  by,  or  in  the 
trarifvevfe  future,  there  is  a  fmall  hole  for  the  pafTage 
of  the  nafal  twig  of  the  firft  branch  of  the  fifth  pair 
of  nerves,  and  of  a  branch  of  the  ophthalmic  artery. 
This  hole  is  fometimes  entirely  formed  in  the  csfrontis:, 
in  other  fculls,  the  fides  of  it  are  compofed  of  this 
laft  bone,  and  of  the  os  planum.  It  is  com- 
monlv  known  by  the  name  of  orbttarium  inter- 
inniiy  though  antevius  fhould  be  added,  becaufe  of 
the  next,  which  is  commonly  omitted. — This,  which 
may  be  called  orhitnrium  iriievfium  pojlerius,  is  fuch 
another  as  the  former  ;  only  fmnller,  and  about 
an  inch  deeper  in  the  orbit :  through  it  a  fmall 
branch  of  the  ocular  artery  pafTcs  to  the  nofe. — 
Befides  thefe  ^\yi,  there  are  a  great  number  of  fmall 
holes  obfervable  on  the  outer  furface  cf  this  bone, 
particularly  in  the  two  protuberances  above  the  eye- 
brows. Mod  of  thefe  penetrate  no  further  than  the 
finufesy  or  than  the  diploe,  if  \\\q.  fwufes  are  wanting; 
though  fometimes  I  have  feen  this  bone  fo  perforated 
by  a  vaft  number  of  thefe  fmall  holes,  that,  placed 
between  the  eye  and  a  clear  light,  it  appeared  like  a 
fieve. — In  the  orbit  of  the  generality  oi  Jhehtons,  we' 
may  obfervc  one,  two,  or  more  holes,  which  allovr 
a  paflage  to  a  hog's  briftle  through  the  fcull.  The 
place,  fize,  and  number  of  thefe,  are  however  un- 
certain :  They  generally  ferve  for  the  tranfmiffion  of 
fmall  arteries  or  nerves. 

I'he  internal  furface  of  the  os  frontu  is  concave, 
except  at  the  orbitar  procefies,  which  are  convex,  to 
fupport  the  anterior  lobes  of  the  brain.  This  furfiice 
is  not  fo  fmooth  as  the  external ;  for  the  larger  branches 

of 
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of  the  arteries  of  the  dura  mater  make  fome  furrows 
in  its  fides  and  hack  parts.  The  finuofities  from  the 
luxuriant  rifings  of  the  hrain,  mentioned  when  de- 
fcribing  the  general  ftru6ture  of  the  cranium^  are  of- 
ten very  cbfervable  on  its  upper  part ;  and  its  lower  | 
and  fore  parts  are  marked  with  the  contortions  of  the 
anterior  lobes  of  the  brain. — Through  the  middle  of 
this  internal  furface,  where  always  in  children,  and 
fometimes  in  old  people,  the  bone  is  divided,  either  ' 
a  ridge  (lands  out,  to  which  the  upper  ^digt  of  the 
falx  is  faftened,  or  a  furrow  runs,  in  which  the  up- 
per fide  of  the  fuperior  longitudinal^/;///  is  lodged  ;  on 
both  thefe  accounts  chirurgical  authors  juftly  difcharge 
the  application  of  the  trepan  here. — The  reafon  of 
this  difference  in  fculls,  is  alledged  by  fome  authors 
to  be  this.  That  in  thin  fculls  the  ridge  ftrength-* 
ens  the  bones,  and  in  thick  ones  there  is  no  occafion 
for  it.  To  this  way  of  accounting  for  this  phoeno- 
menon,  it  may  juftly  be  objedled,  that  generally  very 
thick  fculls  have  a  large  fpine  here,  and  frequently 
thin  ones  have  only  a  furrow.  Perhaps  this  variety 
may  be  owing  to  the  different  times  of  compleat  of- 
fification  of  thofe  parts  in  different  fubje£ls  ;  for  if  the 
two  fides  of  this  bone  meet  before  they  arrive  at 
their  utmoft  extent  of  growth,  they  unite  very  firm- 
ly, and  all  their  fibres  endeavour  to  ftretch  themfelves 
out  where  the  lead  refiftance  is,  that  is,  between  the 
hemifpheres  of  the  brain.  To  fupport  this  reafoning, 
"we  may  remark,  that  thofe  adults,  w^hofe  frontal  bone 
is  divided  by  the  fagittal  future,  never  have  a  ridge  in  \ 
this  place. 

-  Immediately  at  the  root  of  this  ridge  or  furrow, 
there  is  a  fmall  hole,  which  fometimes  pierces  through 
the  firft:  table,  and,  in  other  fculls,  opens  into  the 
fuperiory/;///j-  of  the  ethmoid  bone  within  the  nofe. 
In  it  a  little  procefs  of  the  falx  is  lodged,  and  a  fmall 
artery,  and  fometimes  a  vein,  runs  {a)  •,  and  the  fupe- 
rior longitudinal7?«//j-  begins  here. — This  hole,  how- 
ever, is  often  not  entirely  proper  to  the  Qsfrontls  5  for, 

ia 


(fi)  Morgagn.  Adverfar.  (>,  aniraad.  31, 
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in  feveral  fculls,  the  lower  part  of  It  is  formed  In  the 
upper  part  of  the  bafc  of  the  crijla  galliy  which  is  a 
piocefs  of  the  ethmoid  bone  (2;). 

The  OS  frojitjs  is  compofed  of  two  tables,  and  an 
intermediate  diplce,  as  the  other  bones  of  the  cranium 
are,  and  in  a  middle  degree  of  thicknefs  between 
the  OS  occipitis  and  the  parietal  bones  ;  is  pretty  equal- 
ly denfe  all  through,  except  at  the  orbitar  proceiTes, 
•where,  by  the  action  of  the  eye  on  one  fide,  and 
piefiure  of  the  lobes  of  the  brain  on  the  other,  it  is 
made  extremely  thin  and  diaphanous,  and  the  medi- 
ulltum  is  entirely  obliterated.  Since  in  this  place 
here  is  fo  weak  a  defence  for  the  brain,  the  reafon 
appears,  why  fencers  elteem  a  pufh  in  the  eye  mor- 
tal (a). 

The  diploe  is  alfo  exhaufled  in  that  part   above  the 

eye-brows,  where  the  two  tables   of  the   bone   fepa- 

rate,  by   the   external  being  protruded  outwards,   to 

form  two  large  cavities  Q:i\\td  finus  frontrJcs. — Thefe 

are  divided  by  a  middle  perpendicular  bony  partition. 

— Their  capacities  in  the  fame  fubjecl  aie  feldom  e- 

]ual ;  in  fome  the  right,  in  others  the  left  IslargeH:. — 

^nd   in  diilcrent  bones  their   fize  is  as  inconf'cant ; 

lay,  I  have  examined  Ibme,  where  they  were  entire- 

y  wanting ;  which  oftener  happens  in  fuch  as  have 

■.  flat  forehead,  and  whofe  fagittal  future  is  continu- 

d  down   to  the  nofe,  than  in  others  {b), — In  fome 

culls,  bcfides  the  large  perpendicular  feptum,   there 

re  rbveral  bony  pillars,  or  ihort  partitions,  found  in 

2iQ\\  finas ;  in  others  thefe   are   wanting. — For  the 

loft  p:'rt,   the  feptum  is   entire;  at  other  times  it  is 

ifcon tinned,    and   the   two  ftnufes  communicate.— 

-AVhen  the  ftnufes  are  feen  in  fuch  fculls  as  have  the 

ti«"ontal  bone  divided  by  the  fagittal  future,  the  parti- 

QOi'eMon  dividing  thefe  cavities  is  evidently  compofed  of 

O  plates,  which  eafily  feparate. — Each  finus  com- 

F  monly 

[(2)  IngrafT.  Comment,  in  Galen,  de  olTib.  cap.  I.  comment.  8. 
\{a)  Ruyfch.  Obicrv.  anat.  chir.  obferv,   54. — Diemerbrock  Anat» 
Y  3.  cap.  10. — Bonet.  Sepulch.  anat.  lib.  4.  §  3.  obfciT.  17. 
\{b)  Fallop.  Expofit,  de  gffibus,  cap.  13. 
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monly  opens  by  a  roundlfh  fmall  hole,  at  the  Inner 
and  lower  part  of  the  internal  angular  procefll's,  into 
Sifinus  formed  in  the  nofe,  at  the  upper  and  back 
part  of  \\\Q  OS  tmgu'is ;  near  to  which  there  are  alfo 
Ibme  other  fmall  finufes  of  ibis  bone  (c),  the  greater 
part  of  which  open  feparately,  nearer  x.\\^  Jeptum  na- 
rium^  and  often  they  terminate  in  the  fame  common 
canal  with  the  large  ones. 

In  a  natural  and  found  flate,  thefe  cavities  are  of 
confiderable  advantage  :  for  the  organ  of  fmelling  be- 
ing thus  enlarged,  the  effluvia  of  odorous  bodies  more 
difficultly  cfcape  it  *,  and  their  imprclnons  being  more 
numerous,  arc  therefore  (tronger,  and  afFeft  the  or- 
gan more.  That  odorous  particles  m.ay  be  applied  to 
the  membrane  of  th^finufes^  is  evident  from  the  pain 
felt  in  this  part  of  the  forehead,  when  the  effluvia  of 
volatile  fpirits,  or  of  flrong  aromatics,  are  drawn  upi 
into  the  nofe  by  a  quick  infpiration. — Thefe  and  th^j 
other  cavities  which  open  into  the  nofe,  increafe  th 
found  of  our  voice,  and  render  it  more  melodious, 
by  ferving  as  fo  many  vaults  to  refound  the  notes. — • 
Hence  people  labouring  under  a  coryza^  or  ftoppaga 
of  the  nofe,  from  any  other  caufe,  when  they  are  by 
the  vulgar,  though  falfely,  faid  to  fpeak  through  their 
nofe,  have  fuch  a  difagreeable  harfli  voice.— -The  li- 
quor feparated  in  the  membrane  of  thefe  fmufes,  drill 
down  upon  the  membrane  of  the  nofe  to  keep  it 
moift. 

From  the  defcription  of  thefe fint/feSf  it  is  evident,! 
how  ufelefs,  nay,  how  pernicious  it  muft  be,  to  apJ 
ply  a  trepan  on  this  part  of  the  fcull ;  for  this  inftruJ 
iTient,  inflead  of  piercing  into  the  cavity  of  the  craJ 
nium,  would  reach  no  further  than  x.hQ  Jtnufes  i  or,  m 
the  inner  table  was  perforated,  any  extravafated  blooij 
that  happened  to  be  within  the  fcull,  would  not  be< 
difcharged  outwardly,  but  would  fall  into  the/tmifeSf 
there  to  flagnate,  corrupt,  and  ftimulate  the  fenfiblej 
mcmbraiies  j  from  which  alfo  there  would  be  fuch  i 
conftant  flow  of  glary  mucus,  as  would  retard,  11 

(c)  Cowper  in  Drake's  Aatliropclog.  book  3.  chap.  lo,  .i|  ^^^ 
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jiot  hinder  a  cure,  and  would  make  the  fore  degene- 
rate into  an  incurable  fi/Iula.  Befides,  as  it  would 
be  almoft  impoflible  in  this  cafe  to  prevent  the  air, 
paiTing  through  the  nofe,  from  having  conftant  accefs 
to  the  dura  mater,  or  brain  ;  fuch  a  corruption  would 
be  brought  on  thefe  parts  as  would  be  attended  witti 
great  danger.  Further,  in  refpiration,  the  air  rufli- 
ing  violently  into  thefe  cavities  of  the  cs  front'is,  and 
pailing  through  the  external  orifice,  whenever  it  was 

■  not  well  coveied  and  defended,  v<ould  not  only  pre- 
i  vent  the  clofing  up  of  the  external  orifice,  but.  might 

otherwife  bring  on  bad  confequences  {d). — The  mem- 
brane lining  thefe  Jinufes  is  fo  fenfible,  that  inflam- 
mations of  it  mult  create  violent  torture  {e)\  and 
worms,  or  other  infedls  crawling  there,  mud  give 
great  uneafinefs  (y). 

The  upper  circular  part  of  the  os  frordisy  is  joined 
to  t\\Q  ojfa  parietalia,  from  one  temple  to  the  other^ 
by  the  coronal  future-  From  the  termination  of  the 
coronal  future,  to  the  external  angular  procefTes,  this 

:  bone  is  connected  to  tht  fphetioid  by  thz  fphenoidal  fu- 
ture. At  the  external  canthi  of  the  eyes,  its  angular 
procefles  are  joined  by  the  tranfverfe  future  to  the 
cjfa  tnalarum,  to  which  it  adheres  one  third  down  the 
outfide  of  the  orbits ;  whence  to  the  bottom  of  thefe 

'  cavities,  and  a  little  up  on  their  internal  fides,  thefe 
orbitar  proceffcs  are  connedled  to  the  fphenoidal  bone 
by  that  fame  future. — In  fome   few  fculls,   however, 

I  a  difcontinuation  of  thefe  two  bones   appears  at  the 

■  upper  part  of  the  long  flit,-  near  the  bottom  of  the 
\  orbit. — On  the  Infide  of  each  orbit,  the  orbitar  pro- 
•  cefs  is  indented  between   the  cribriform   part  of  the 

ethtnoid  bone,  and   the   os  plafium   and    unguis, — The 

'  tranfverfe  future  afterwards  joins  the  frontal  bone  to 

'  the  fuperior  nafal  procefll-s  of  the  ojfa  maxillaria  fupe^ 

F  2  riora^ 

(^)  Paaw  de  ofTibiis,  pars  l.  cap.  7.— Palfyne  Anat.  chlr.  traite  4. 

chap.  15. — Nouvel'c  ofteologic-,  paitie  2.  clian.  3. 

(c)   Fernel.  PuLhclo-r.  Hi).  5.  cap,  7.— Siiltzman.  Dccur.  obf.  10, 
(f)   Fernel.  Pathclog.  li!).   5.  cap.  7.— Bartholin,  l-piftol.  medic, 

cent.  2.  epiit.  74.— liiil  dc  i'litad.  CiZh  rcicnces,  1708  &  1733. 
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riora,  and  to  the  nafal  bones.  And,  /^/j,  its  nafal 
procefs  is  conneded  to  the  nafal  lamella  of  the 
ethmoid  bone. 

The  frontal  bone  ferves  to  defend  and  fupport  the 
anterior  lobes  of  the  brain.  It  forms  a  confiderable 
part  of  the  cavities  that  contain  the  globes  of  the 
eyes,  helps  to  make  up  the  [feptum  tiarium^  organ  of 
fmelling,  ^c.  From  the  defcription  of  the  feveral 
parts,  the  other  iifes  of  this  bone  are  evident. 

In  a  ripe  child,  the  frontal  bone  is  divided  through 
the  middle  \  tbe  fuperciliary  holes  are  not  formed  ; 
often  a  fmall  round  piece  of  each  orbitar  procefs,  be- 
hind the  fuperciliary  ridge,  is  not  offified,  and  there 
is  Yxofnus  to  be  feen  within  its  fubftance. 

Each  of  the  two  055^  PARIETALIA  (g),  or 
bones  ferving  as  walls  to  the  encephalon^  is  an  irregu- 
lar fquare;  its  upper  and  fore  fiiies  being  longer  than 
the  one  behind  or  belov/.  The  inferior  iide  is  a  con- 
cave arcli;  the  middle  part  receiving  the  upper  round 

part  of  the  temporal   bone. The  angle  formed  by 

this  upper  fide,  and  the  fore  one,  is  fo  extended,  as 
to  have  the  appearance  of  a  procefs.  ' 

The  external  furface  of  each  os  pnrietale  is  convex. 
Upon  it,  fomewhat  below  the  middle  height  of  the  y 
bone,  there  is  a  tranfverfe  arched  ridge,  of  a  whiter /^^ 
colour  generally  than   any  other  part  of  the  borie ;  ' 
from   which,    in    bones    that   have   iirong   prints  of 
mufcles,  we   fee   a   great  many  converging  furrows, 
like  fo  many  radii  drawn   from  a   circumference  to- 
wards a  centre.     From  this  ridge  of  each  bone  the 
temporal  mufcle  rifcs  \  and,  by   the-  prefTure  of  its 

iibres,  occafions  the  furrows  juft  now  mentioned. 

^elow  thefe,  we  obferve  near  the  femicircular  edges, 
a  great  many  rifmgs  and  depreffions,  which  are  join- 
ed to  like  inequalities  on  the  infide  of  the  temporal 
bone,  to  form  the  fquamous  future.  The  temporal 
bone  may  therefore  ferve  here  as  a  buttrefs,  to  pre- 
vent 
1 

{g)  Kopvpnc,  paria,  fyncipitis,  verticis,   arcnalia,  nervalift,  cogi^a- "j 
t'louis,  rationis,  bregmatis,  madefa^iouis.  ;>{ 
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vent  the  lower  fide  of  the  parietal  from  ftarting  out- 
wards when  its  upper  part  is  prefled  or  flruck  (J:). 

Near  the  upper  fides  of  thefe  bones,  towards  the 
hind  part,  is  a  fmall  hole  in  each,  through  which  a 
vein  paffes  from  the  teguments  of  the  head  to  the 
longitudinaJ^ww/.  Sometimes  I  have  feen  a  branch 
of  the  temporal  artery  pafs  through  this  hole,  to  be 
diftributed  to  the  upper  part  of  the  fa/x,  and  to  the 
dura  mater  at  its  fides,  where  it  had  frequent  anafto- 
mofes  with  the  branches  of  the  arteries  derived  from 
the  external  carotids,  which  commonly  have  the  name 
of  the  arteries  of  the  dura  mater^  and  with  the 
branches  of  the  internal  carotids  which  ferve  \\\^fidx. 
In  feveral  fculls,  one  of  the  cjfa parietalia  has  not  this 
hole :  in  others,  there  are  two  in  one  bone  ;  and  in 
fome  not  one  in  either.  Mod  frequently  this  hole  is 
through  both  tables;  at  other  times  the  external  table- 
is  only  perforated. — The  knowledge  of  the  courfe  of 
thefe  vefiels  may  be  of  ufe  to  furgeons,  when  they 
make  any  incifion  near  this  part  of  the  head^  left, 
if  the  vefTels  are  rallily  cut  near  the  hole,  they  (brink 
within  the  fubftance  of  the  bone,  and  fo  caufe  an 
obftinate  hiemorrhagy,  which  neither  ligatures  nor 
medicines  can  flop. 

On  the  inner  concave  furface  of  the  parietal  bones, 
we  fee  a  great  many  deep  furrows,  difpofed  fo mewhat 
like  the  branches  of^trees  :  The  furrows  are  largeft 
and  deepeft  at  the  lower  edge  of  each  os  parietalcy. 
cfpecially  near  its  anterior  angle,  where  fometimes  a 
full  canal  is  formed.  They  afterwards  divide  inta 
fmall  furrows,  in  their  progrefs  upwards. — In  fome 
fculls  a  large  fuFrow  begins  at  the  hole  near  the  up- 
per edge,  and  divides  into  branches,  which  join  with 
thofe  which  come  upwards,  iliewing  the  communica- 
tions of  the  upper  a-nd  lower  vtffels  of  the  dura  ma^ 
ter. — In  thefe  furrows  wc  frequently  fee  pafTages  into* 
the  diploe  ',  and  fometimes  1  have  obfcrved  canals  go* 
ing  otf,  which  allowed  a  fmall  probe  to  \.aH  fome 
F  3.  inches 

(J)  Hvinauld  Mfi»,  dc  Tacad,  de&fdences,  175a 


i 


€6  Of    THE   SKELETON. 

inches  into  tlie  bony  fubftance^  Some  (z)  tell  us^. 
that  they  have  obferved  thefe  canals  piercing  the  bone 
towards  the  occiput. — On  the  infide  of  the  upper  edge  | 
of  \.he  ojpi parietalia,  there  is  a  large  finuofity,  fre- 
quently larger  in  the  bone  of  one  fide  than  of  the  o- 
ther,  v/here  the  upper  part  of  the  foix  is  faftened, 
and  the  fuperior  longitudinal^/w/zj-  is  lodged. — Gene- 
rally part  of  the  \-AWi^Ji:nifes  makes  a  deprellion  near 
the  angle,  formed  by  the  lower  and  pofterior  fides  of 
thefe  bones  ;  and  the  pits  made  by  the  prominent 
parts  of  the  brain  are  to  be  feen  in  no  part  of  the 
fcull  more  frequent,  or  more  confiderable,  than  in 
tbe  internal  furface  of  the  parietal  bones. 

The  ojpi  parietalin  are  amongll  the  thinnefl:  bones 
of  the  cranium  ;  but  enjoy  the  general  ftru£lure  of 
two  ttibles  and  dipke  the  completeft,  and  are  the  mod 
equal  and  fmiooth. 

'I'hefe  bones  are  joined  at  their  fore-fi-de  to  the  os 
jfrontis  by  the  coronal  future  ;  at   their  long  inferior    , 
singles,  to  the  fphenoid  bene,  by  part  of  the  future  of 
this  name  ;   at  their  lower  edge,   to  the  ojfa  temporu?n^.  , 
by  the  fquamous  future,  and  its  pofterior  additametit"  ' 
urn;  behind,    to   the   os  occipitis,  or  ojja  triquetra,  hf. 
the  lambdoid  future;  and  above,  to  one  another,   by 
the  fagittal  future. 

They  have  no  particular  ufes  befides   thofe  men-- 
tioned  in  the  defcription  of  their  feveral  parts,  except 
•what  are  included  in  the  account  of  the  general  ftruc--| 
ttjre  of  the  cramum. 

In  a  child  born  at  the  full  tim.e,  none  of  the  fides 
of  this  bone  are  completed  ;  and  there  never  is  a  hole 
in  the  cfTified  part  of  it  near  to  the  fagittal  future. 

The  large  unoiTified  ligamentous  part  of  the  cram- 
wn  obfervable  between  the  parietal  bones,  and  the 
middle  of  the  divided  os  fr otitis  of  new-born  children,,* 
called  by  the  vulgar  the  op^n  of  the  head,  was  imagin-- 
ed  bv  the  ancients  to  ferve  for  the  evacuation  of  the 
fiiperfiuous  moifture  of  the  brain  ;  and  therefore  they. 

named;,^v 


0  Cowper's  Anatoffl,  explic.  of  90  tab.  %i  »« 
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Iriamed  it  bregma  (/),  or  the  fountain  ;  fometimes  7idd» 
ing  the  t^n\\t\, pulfatilis^  or  beating,  on  account  of 
the  pulfation  of  the  brain  felt  through  this  flexible 
figamento-cartilaginous  fubftance.  Hence  very  fre- 
quently the  parietal  bones  are  called  cjfa  hregmnUs.  ^ 

The  upper  middle  part  of  the  head  of  a  child,  in 
a  natural  birth,  being  what  prefents  itfelf  firft  at  the 
OS  uteri  (w),  an  accoucheur  may  reach  the  Iregma 
with  his  finger,  when  the  os  uteri  is  a  little  opened. 
If  the  bregma  is  (Iretched,  and  the  pulfation  of  the 
brain  is  felt  through  it,  the  child  is  certainly  alive  : 
But  if  it  is  ihrivelled  and  flaccid,  without  any  ob- 
fci  vable  pulfation  in  it,  there  is  fome  reafon  to  fufpe<St 
the  child  to  be  very  weak,  or  dead.  'I  hofe  who  piac- 
tife  midwifery  (hould  therefore  ex-amine  the  ilate  of 
the  bregma  accurately. 

All  the  bregma  is  generally  ofufied  before  {tvtx%. 
years  of  age.  Several  authors  («)  fay,  they  have  ob- 
fcrved  it  unoflificd  in  adults  ;  and  phyficians,  who 
order  the  application  of  medicines  at  the  meeting  of 
the  coronal  and  fagittal  futures,  feem  yet  to  think, 
that  a  derivation  of  noxious  humours  from  the  cnce^ 
phaloti  is  more  eafily  procured  at  this  part  than  any 
other  of  the  fcull  ;  and  that  medicines  have  a  greater 
effcd  here  than  elfewhere,  in  the  internal  difordci-s 
of  the  head. 

OSSA  TEMPORUM  {0),  fo  named,  fay  authors, 
from  the  hair's  firfl  becoming  gray  on  the  temples, 
nd  thus  difcovering  peoples  ages,  are  each  of  thenn 
qual  and  fmooth  above,  with  a  very  thin  femicircu- 
lar  edge  ;  which,  from  the  manner  of  its  connection 
with  the  neighbouring  bones,  is  diftinguiflied  by  the 

name  of  os  Jquamojum, Behind  this  the  upper  part 

of 

(/)  Palpitans  vertex,  foliolum,  folium,  triangularis  lacuna. 

(w)  Burton's  Midwifery,  §  51. — Smellie's  Midwifery,  book  i, 
chap.  I.  §  5. 

(«)  Bartholin.  Anat.  reform,  lib.  4.  cap.  6  — Diemcrbroek  Anat, 
lib.  9.  cap.  6. — Kerckring.  Ofteogen.  cap.  %. 

{0)    Kc^T«fi)v,  xo^o-tfv,    y.oppuv     XiTiSQiiir,    vroWtilriy   kiBoit^n,    tem- 

poralia,  lapidofa,  mendofa,  dura,  arcualia,  tympanum,  armalia,  faxea^ 
garietalisL. 
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of  the  temporal  bone  is  thicker,  and  more  unequal,  < 
and  is  fometimes  defcribed  as  a  diftindl  part,  under  ) 
the  name  of  pars  mammillaris  (p). — Towards  the  bafe  j 
of  the  fcull,  the  temporal  bone  appears  very  irregu-  . 
Jar  and  unequal ;  and  this  part,  inftead  of  bein^ 
broad,  and  placed  perpendicularly,  as  the  others  are. 
is  contracted  into  an  oblong  very  hard  fubftance,  ex^ 
tended  horizontally  forwards  and  inwards,  which  i 
its  progrefs  becomes  fmaller,  and  is  commonly  calle 
cs  petrofum. 

Three  external  procefles  of  each  temporal  bone  an 
generally  defcribed. — The  firft  placed  at  the  lower  an 
hind  part  of  the  bone,  from  its  refemblance  to  a  nip 
pie,  is  called  mjjlo'idesy  or  mammillaris.     It  is  not  fo 
Jid,  but  within  is  compofed  of  cancelli,  or  fmall  cells,; 
which  have  a  communication  with  the  large  cavity  of 
the  ear,  the  drum;  and  therefore  founds,  being  mul- 
tiplied in  this  vaulted  labyrinth,   are  increafed,  before; 
they  are  applied  to  the  immediate  organ  of  hearing., 
Into  the  mafloid  procefs,  t\\t  Jiefiomajioideus  mufcle  i%  | 
inferted  •,  and  to  its  back  part,  w^here  the  furfaceis^ij 
rough,  the  trachelotnajloideus,  and  part  of  tht/pleniusi 
are  fixed. — About  an  inch  farther  forward,  the  fecond 
procefs  begins  to  rife  out  from  the  bone  ;  and  having) 
its  origin   continued  obliquely  downwards   and  for-  ^ 
wards   for   fome   way,  it   becomes   fmaller ;  and   isv 
ftretched  forwards  to  join  with  the  os  maU\  they  to-^'^ 
gether  forming  the  bony  jugumy  under   which   the; 
temporal  mufcle  pafles.     Hence  this  procefs  has  been! 
named  zygomatic  \a).     Its  upper  edge  has  the  ftrong-j 
aponeurofis  of  the  Umpora  I  muiclc  fixed  into  it;  andi 
its  lower  part  gives  rife  to  a  fhare  of  the  maj/eter. — ■  j 
The  fore  part  of  the  bafe  of  this  procefs  is  an  oblong 
tubercle,  which  in  a  recent  fubjedl  is  covered  with  a  j 
fmooth  polifhed  cartilage,  continued  from  that  which 
lines  the  cavity  immediately  behind  this  tubercle.^ — - 
From  the  under   craggy  -part  of  the  os  tempofimiy  thelj 

thirl' 

(/>)  Albin.  de  ofub.  feft.  26. 

(a)  Kaj/xpof,  paris,  auf*  ofllum  teinporum,  ofTa  arcualia,  pai: 
jjugaliaj  conjug^alia.. 
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bird  procefs  ftands  out  obliquely  forwards.  Tbe 
ape  of  it  is  generally  faid  to  refemble  the  ancient 
}ylos  fcr'iptorius  :  and  therefore  it  is  called  xhtjiyloid 
)rocefs  (b).  Some  authors  {c)  however  contend,  that 
t  ought  to  be  u2medJIeIoi{I,  from  its  being  more  like 
0  a  pillar.  Several  mufcles  have  their  origin  from 
lis  procefs,  and  borrow  one  half  of  their  name  from 

;  TisJIy/o-g/oJ/iiSj  Jfy/o-/:yoicIeus,  J^y/opharyfigeus  ;  to  it 
ligament  of  ihc  os /jyoides  ib  fometimes  fixed  ;  and  ano- 
her  is  extended  from  it  to  the  infide  of  the  angle  of 
he  lower  jaw.  This  procefs  is  often,  even  in  adults, 
lot  entirely  cfTified,  but  is  ligamentous  at  its  root, 
nd  fometimes  is  compofed  of  two   or    three   diftinft 

ieces. Round   the   root   of  it,  efpecially    at    the 

"ore-part,  there  is  a  remarkable  rifing  of  the  os petro^ 
\im^  which  fome  have  efteemed  a  procefs  ;  and,  from 
he  appearance  it  makes  with  the  Jlyl'iform^  have 
lamed  it  vaginalis. — Others  again  have,  under  the 
lame  of  auditory  procefs,  reckoned  among  the  exter- 
lal  proceil'es  that  femicircular  ridge,  which,  running 
etween  the  root  of  the  majloid  and  xygomatic  procef- 
es,  forms  the  under  part  of  the  external  meatus  audi* 

ius. 

The  finuofities  or  depreffions  on  the  external  fur- 
'ace  of  each  os  temporuwy  are  thefe  : — A  \or\g  fojfa  at 
he  inner  and  back  part  of  the  root  of  the  mammary 
nocefs,  where  the  poflerior  head  of  the  dlgajiric  muf- 
fle has  its  origin. — Immediately  before  the  root  of  the 
'.ygomatic  procefs,  a  confiderable  hollow  is  left,  for 
edging  the  crotaphite  mufcle. — Between  the  zygoma^ 
/V,  auditory^  and  vagina/  procelTes,  a  large  cavity  is 
•ormed  ;  through  the  middle  of  which,  from  top  to 
')ottom,  a  filTure  is  obfervable,  into  which  part  of  the 
igament  that  fecures  the  articulation  of  the  lower 
aw  with  this  bone  is  fixed.  The  fore-part  of  the  ca- 
'ity  being  lined  with  the  fame  cartilage  which  covers 
he  tubercle  before  it,  receives  the  cotidyle  of  the  jaw  ; 

and 


(J)  FpaiTotjJ'x,  /3i>.cvo((,f»),  TX»!xrpov,  OS  calaminum,  fagittale,   cla- 
ale,  acualc,  calcur  capitis, 
(r)  Gaien,  de  ufu  part.  lib.  2.  cap  4. Fallop.  obfcrv*  anatom. 
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and  in  the  back  part  a  fniall  fhare  of  the  parotii 
gland  and  a  cellular  fatty  fubflancc,  are  lodged. — • 
At  the  infide  of  the  root  of  thtflyloid  apophyfe^  there 
vs  a  thimble-like  cavity,  where  the  beginning  of  the 
internal  jugular  vein,  or  end  of  the  lateralj^«r/j-  is 
lodged. — And  as  the  finufes  of  the  two  fides  are  fre- 
quently of  unequal  fize  j  fo  one  of  thefe  cavities  i^ 
as  ofteny larger  than  the  other  {d). — Round  the  exter-- 
nal  meatus  auditcrius,  feveral  finuofities  are  formed 
for  receiving  the  cartilages  and  ligaments  of  the  ear^| 
and  for  their  firm  adhefion. 

The  holes  that  commonly  appear  on  the  outfide  of 
each  of  thefe  bones,  and  are  proper  to  each  of  them, 
are  five. — The  firj},  fituated  between  the  zygomatic 
and  mafloid  procefies,  is  the  orifice  of  a  large  funnel* 
like  canal,  which  leads  to  the  organ  of  hearing; 
therefore  is  called  meatus  auditorius  exiernus  {e). — ■ 
1l\\q  fecofid  gives  paflage  to  the  portio  dura  of  the  fe* 
venth  pair  of  nerves,  and  from  its  fituation  between 
the  mafloid  ^ndijlykid  procefles,  is  czWcd  foramen  Jlylo^ 
mafloideum  [g). — Some  way  before,  and  to  the  infide 
of  ihcjiyloid  procefs,  is  the  third  hole  ;  the  canal  from 
which  runs  firfl  upwards,  then  forwards,  and  re- 
ceives into  it  the  internal  carotid  artery,  and  the  be- 
ginning of  the  intercoftal  nerve;  where  this  canal  is 
about  to  make  the  turn  forwards,  one,  or  fometimc* 
two  very  fmall  holes  go  off  towards  the  cavity  of  the 
ear,  called  tympanum ;  through  thefe  Valfalva  {h)  af* 
iirms  the  proper  artery  or  arteries  of  that  cavity  are 
ient. — On  the  anterior  edge  of  this  bone,  near  the 
former,  z  fourth  hole  is  obfervable,  being  the  orifice 
of  a  canal  which  runs  outwards  and  backwards,  in  a 
horizontal  direction,  till  it  terminates  in  the  tympa- 
num. This,  in  the  recent  fubjedt,  is  continued  for- 
ward and  inward,  from  the  parts  which  I  mentioned 
juft  now  as  its  orifice  in   the  fkeleton,  to  the  fide  oi 

the 


(J)  Hunauld  Mem.  de  I'acad.  des  fciences,  1 730. 
(f)   Ilepof  T>if  a.xoH')  oxyi  tuv  utuv,  fencftra  auriiim. 
{g)   AquiicdiKftus  Fallopii. 
{h)  De  uuie  humana,  cap  2.  §  Z2.  et  tab.  7.  fig.  Z. 
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he  noflrils  ;  being  partly  cartilaginous,  and  partly  H- 
ramentous.  Ihe  whole  canal  is  named,  Iter  a pala-* 
oadaurem,  or  Etijtachian  tube. — On  the  external  fide 
jf  the  bony  part  of  this  canal,  and  a-top  of  the 
chink  in  the  cavity  that  receives  the  condyle  of  the 
(ower  jaw,  is  the  courfe  of  the  little  nerve  faid  com- 
monly to  be  reflected  from  the  lingual  branch  of  the 
fifth  pair,  till  it  enters  the  tympanum^  to  run  acrofs 
jthis  cavity,  and  to  have  the  name  of  chorda  iynipani, 
— 'i'he^'-?.^  hole  is  very  uncertain,  appearing  fome- 
limes  behind  the  majliid  procefs  ;  fometimes  it  is 
common  to  the  temporal  and  occipital  bones  ;  and 
in  feveral  fcuils  there  is  no  fuch  hole.  The  ufe  of  it, 
when  found,  is  for  the  tranimillion  of  a  vein  from 
the  ex':einal  trgumiCnts  to  the  lateralyf;7//j- :  But,  in 
fome  fubjects,  a  branch  of  the  occipital  artery  pafles 
through  this  hole,  to  ferve  the  back  part  of  the  dura 
mater ;  in  others,!  have  itan  two  or  three  fuch  holes : 
pHit  they  are  oftener  wanting  than  found.  And  we 
may,  once  for  all,  in  general  remark.  That  the  large- 
nefs,  num.ber,  fituation,  and  exiftence  of  ail  fuch 
holes,  that  for  the  moll  part  allow  only  a  paHage  for 
veins  from  without  to  the  internal  receptacles,  are 
very  uncertain. 

1  he  internal  furface  of  the  offa  temporum  is  une- 
qual ;  the  upper  circular  edge  of  the  fquamous  part 
having  numerous  fmall  ridges  and  furrows  for  its  con- 
i unction  with  the  parietal  bones  •,  and  the  left  of  it  is 
irregularly  marked  with  the  convolutions  of  the  miid- 
d!e  part  ot  the  brain,  and  with  furrows  made  by  the 
branches  of  the  ateries  of  the  dura  mater. 

From  the  under  part  of  this  internal  furface,  a 
larger  tranfverfe  hard  craggy  protuberance  runs  hori- 
zontally inwards  and  forwards,  with  a  fharp  edge  a- 
bove,  ami  two  flat  fides,  one  facing  obliquely  for- 
wards and  outu-ards,  and  the  other  as  much  back- 
wards and  inwards.  To  the  ridge  between  thcfe  two 
fides,  the  large  lateral  procefs  of  the  dura  mater  is 
fixed. 

Sometimes  a  fmall  bone,  akin  to  the  fefamo'id,  is' 

foui)d 
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found  between  the  fmall  end  of  this  petrous  procefa 
and  the  fp/jenoid  bone  (a). 

Towards  the  back  part  of  the  Infide  of  the  os  iem^ 
porutfiy  a  large  deep  fojfa  is  confpicuous,  where  thc 
lateral finus  lies  \  and  frequently  on  the  top  of  the 
petrous  ridge,  a  furrow  may  be  obferved,  where  a 
fmall  fmus  is  fituated. 

The  internal  proper  foram'ina  of  each  of  thefe 
bones  dLrQ^JirJ}^  the  internal  meatus  auditorius  in  the 
pofterior  plain  fide  of  the  petrous  procefs.  This 
hole  foon  divides  into  two  ;  one  of  which  is  the  be- 
ginning of  the  aquaduci  of  Fallopius  ;  the  other  ends 
in  feveral  very  fmall  canals  [b)  that  allow  a  paflage  to 
the  branches  of  the  port'io  mollis  of  the  fcventh  pair 
of  nerves,  into  the  vejhbule  and  cochlea.  Through  it 
alfo  an  artery  is  fent,  to  be  diftributed  to  the  organ 
of  hearing. — Thefecond  hole,  which  is  on  the  ante-  - 
rior  plain  fide  of  the  craggy  procefs,  gives  pafTage  to  j 
a  refle£led  branch  of  the  (econd  branch  of  the  fifth  j 
pair  of  nerves,  which  joins  zhc  port io  dura  of  the  au- ■ 
ditory  nerve,  while  it  is  in  the  aquaduci  (c),  fmall  \ 
branches  of  blcod-vtfTels  accompanying  the  nervcb  or!' 
pafTing  through  fmaller  holes  near  this  one. — Thej 
paflage  of  the  cutaneous  vein  into  the  lateral  ftnuSy  .; 
or  of  a  branch  of  the  occipital  artery,  is  feen  about 
the  middle  of  the  \2iXgQf0ffa  for  thditftnus ;  and  the; 
orifice  of  the  canal  of  the  carotid  ^xrtery  is  evident  at ' 
the  under  part  of  the  point  of  the  petrous  procefs. 

Befides^thefe  proper  holes  of  the  temporal  bones 
which  appear  on  their  external  and  internal  furfaces, 
there  are  two  others  in  each  fide  that  are  common  to 
this  bone  and  to  the  occipital  and  fpheuoidal  bones  ; 
which  fhall  be  mentioned  afterwards  in  the  defcrip- 
tion  of  thefe  bones. 

The  upper  round  part  of  the  fquamous  bones  is 
thin,  but  equal  \  while  the  low  petrous  part  is  thick 

and 

(fl)  Riolan.  Comment,  de  olTib.  cap.  32. — 'Winflow  Expofition  a- 
Uatomique  du  corps  humain,  traite  iifs,  os  fees,  §  j66. 
(V)  Valfalv.  De  aure  humana,  cap.  3.  §  II. 
(c)  Yalialv,  de  aure,  cap.  3.  §  10. 
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Kid  (Irong,  but  Irregular  and  unequal,  having  the  di- 
linclion  of  tables  and  diploe  confounded,  with  feve- 
-al  cavities,  procefTcs,  and  bones  within  its  fubflance, 
^'hich  are  parts  of  the  organ  of  hearing.  That  a 
:lear  idea  may  be  had  of  this  beautiful,  but  intricate 
)rgan,  anatomifts  generally  choofe  to  denionftrate  all 
ts  parrs  together.  I  think  the  method  .good ;  and 
Jierefore,  fince  it  would  be  improper  to  infert  a  com- 
plete ireatifc  on  the  ear  here,  iliall  omit  the  defcrip- 
:ion  of  the  pans  contained  within  the  os  petrofum  of 
iie  ilceleton. 

The  temporal  bones  are  joined  above  to  the  pai  le- 
al bones  by  the  fquamous  futures,  and  their  pofle- 
ior  additawenta  :  13efore,  to  the y^/'^/z^/V/ bone  by  the 
.uture  of  that  name  ;  to  the  cheek-bones  by  the  s;- 
'cmatic  futures  :  Behind,  to  the  occipital  bone,  by  the 
'amhdoid  future  and  its  additamenta ;  and  they  are  ar- 
iculated  with  the  loiver  jaiv,  in  the  manner  which 
liall  be  defcribed  when  this  bone  is  examined. 

The  purpofes  which  thefe  two  bones  ferve,  are  ea- 
ily  collecled,  from  the  general  ufe  of  the  cra/uuni^ 
nd  from  what  has  been  faid  in  the  defcriptlon  of 
heir  feveral  parts. 

In  an  infant,  a  fmall  fiiTure  is  to  be  obferved  be- 
ween  the  thin  upper  part,  and  the  lower  craggy 
'art  of  each  of  tliefe  bones  ;  which  points  out  the 
ecent  union  of  thefe  parts. — Neither  mafloid  nor  JI,- 
>/^/ procefTes  are  yet  to  be  feen. — Inftead  of  a  bony 
unnel-like  external  meatus  auditories,  thei'e  is  only  a 
nooth  bony  ring,  within  which  the  membrane  of 
le  drum  is  faftened. — At  theentry  of  the  Eujlachian 
{he,  the  fide  of  the  tpnpanum  is  not  completed. — A 
ttle  more  outward  than  the  internal  auditory  canal, 
lere  is  a  deep  pit,  over  the  upper  part  of  whofe  ori- 
ce  the  interior  femicircular  canal  of  the  ear  is 
retched  ;  and  fome  way  below  this,  the  pofleiior  fe- 
liclrcular  canal  alfo  appears  manifeftly. 

05  OCCIPITIS  {d),  fo  called  from  its  fitua- 
G  tion, 

(^0  ivw,  bafilare,  prorae,  memorijc,  pixidis,  fibrofum,  ncrvofum, 
labde. 
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tion,  is  convex  on  the  outfide,  and  concave  internal-^ 
ly.  Its  figure  is  an  irregular  fquare,  or  rather  rhom- 
boid;  of  which  the  angle  above  is  generally  a  little 
rounded  ;  the  two  lateral  angles  are  more  finifhed, 
but  obtufc  ;  and  the  lower  one  is  ftretched  forward, 
in  form  of  a  wedge,  and  thence  is  called  by  fome  the 
cuneiform  procefs. — If  one  would,  however,  be  very- 
nice  in  observing  the  feveral  turns  which  the  edges 
of  the  OS  occiphis  make,  five  or  feven  fides,  and  as  ma- 
ny angles  of  this  bone  might  be  defcribed. 

The  external  furface  is  convex,   except  at  the  cu- 
neiform apophyfe,  where  it  is  flatted.     At  the  bafc 
of  this  triangular  procefs,  on  each  fide  of  the  great 
hole,  but  more  advanced  forwards  than  the  middle  of 
it,  the  large  oblong  protuberances,  named  the  con- 
dyles^ appear,  to  ferve  for  the  articulation  of  this  bone 
•with  the  firft  vertebra  of  the  neck.     The  fmooth  fur- 
face  of  each   of  thefe  condyloid  procefTes    is    longeft* 
from  behind  forwards,  where,  by  their  oblique  fitua- 
tion,  they  come  much  nearer  to  each  other  than  they 
are  at  their  back  part.     Their  inner  fides  are  lower 
than  the  external,  by  which  they  are  prevented  from 
Hiding  to  either  fide   out  of  the  cavities  of  the  firft 
vertebra  (^).     In   fome  fubje£ls   each   of  thefe   plain 
fmooth  furfaces  feems  to  be  divided  by  a  fmall  rifing 
in  its  middle  ;  and  the  lower  edge  of  each  condyle, 
next  the  great  foramen^  is   difcontinued   about    the 
middle,  by  an  intervening  notch  :  Whence  fome  (f)-i 
jvlledge,  that  each  of  thefe  apophyfes  is  made  up  of  ■' 
two  protuberances. — ^Round  their  root  a  fmall  depref--) 
fion  and  fpongy  roughnefs  is  obfervable,   where   the> 
ligaments  for  furrounding  and  fecuring  their  arcicu-;j 
lations  adhere. — Though  the  motion  of  the  head  is*' 
performed  on  the  condyles,  yet  the  centre  of  gravi-- 
ty  of  that  globe  does  not  fall  between  them,  but  is  al 
good  way  further  forward  ;    from  which  mechanifm'; 
it  is  evident,  that  the  mufcles  which  pull  the  head 
back,  mufl  be  in  a  conftant  liatc  of  contradion  j 

which 

{e)  Galea,  de  ufu  part.  lib.  la,  cap.  7.  .^ 

:  (f)  Dicmwbroek  Anat.  lib.  9.  cap.  6,  |j 
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which  is  ftronger  than  the  natural  contra£l:ion  of  the 
proper  flexors,  elfe  the  head  would  always  fall  for- 
wards, as  it  does  when  a  man  is  afleep,  or  labours 
under  a  palfy,  as  well  as  in  infants,  where  the  weight 
of  the  head  far  exceeds  the  proportional  ftrength  of 
thefe  mufcles.  This  feeming  difadvantageous  lltua- 
tion  of  the  condyles,  is  however  of  good  ufe  to  us, 
by  allowing  fufficient  fpace  for  the  cavities  of  the: 
mouth  zudfaucesy  and  for  lodging  a  fufHcient  num- 
ber of  mufcles,  which  commonly  ferve  for  other 
ufes -,  but  may  at  pleafurc  be  dire<i"led  to  a(fl  on  the 
head,  and  then  have  an  advantageous  lever  to  acl 
with,  fo  as  to  be  able  to  fuftain  a  confiderable  weight 
appended,  or  other  force  applied,  to  pull  the  head  back. 
Somewhat  more  externally  than  the  condyles^  there 
is  a  fmall  rifing  and  femilunated  hollow  in  each  jfiile, 
which  make  part  of  the  holes,  common  to  the  occipi- 
tal  TxnA  petrcus  honzs. — Immediately  behind  this,  on 
each  fide,  a  fcabrous  ridge  is  extended  from  the  mid- 
dle of  the  condyle,  towards  the  root  of  the  mafloul 
procefs.  Into  this  ridge  the  mufculus  lateralis^  com- 
monly afcribed  to  Fallopius^  is  inferted. — Adont  the 
middle  of  the  external  convex  furface,  a  large  arch 
runs  crofs  the  bone  •,  from  the  upper  lateral  parts  of 
which  the  occipital  mufcles  have  their  rife  ;  to  its 
j  middle  the  trapezii  are  attached  :  And  half  way  be- 
tween this  and  the  great  hole,  a  Icfler  arch  is  extend- 
ed.— In  the  hollows  between  the  middle  of  thefe 
aiches  the  complexi  are  inferted  ;  and  in  ihe  depref- 
fions  more  external  and  further  forward  than  thefe, 
ihtfplenii  are  inferted. — Between  the  middle  of  the 
lefler  arch  and  the  great  hole,  the  little  hollow  markjj 
of  the  recfi  niinores  appear  ^  and  on  each  fide  of  thefe 
the  fiefliy  infertions  of  the  ohliqui  fuperiores  and  recti 
vmjores  make  depreilions. — Through  the  middle  of 
the  two  arches  a  fmuU  fharpy^/z/f  is  placed,  whiqh 
feives  as  fome  fort  of  partition  between  the  mufcles 
ot  different  tides,  or  raiher  is  owing  to  the  adcion  of 
the  mulclts  deprtffing  the  bone  on  each  fide  of  it, 
vvhile  this  part  is  free  from  their  comprefhon.— Thefe 
G   :j  prints 
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prints  of  the  mufcles  on  this  bone  are  very  ftrong  and 
plain  in  fome  fubjecls,  but  are  not  fo  didinft  in  others. 
—All  round  the  grQTxtforamejty  the  edges  are  unequal,, 
for  the  firmer  adhefion  of  the  ftrong  circular  liga- 
ment, which  goes  thence  to  the  firft  vertebra, — One 
end  of  each  lateral  or  moderator  ligament  of  the  head, 
is  fixed  to  a  rough  furface  at  the  fore  part  of  each 
condyle,  and  iht  perpendicular  ont  is  connected  to  a 
rough  part  of  the  tdgt  of  the  great  hole  between  the 
two  condyles. — Immediately  before  the  condyles, 
two  little  deprefTions  are  made  in  the  external  furface 
of  the  cuneiform  procefs,  for  the  infertion  of  the 
reBi  anter'iores  minores  mufcles  which  are  unjuftly  a- 
fcribed  to  Coixyper :  And  ftiil  further  forward,  near 
t^Q.Jphefioid  honQy  are  two  other  fuch  depreffions,  for 
ihe  reception  of  the  reBi  anttriores  major es. — When 
'we  confider  the  fize  of  the  prints  of  mufcles  on  the 
occipital  bone,  before  and  behind  its  condyles,  and, 
at  the  fame  time,  compare  their  diftances  from  thefe 
centres  of  motion  of  the  head,  we  mufl  fee  how 
ranch  flronger  the  mufcles  are  which  pull  the  head 
backwards,  than  thofe  are  which  bend  it  forward  ; 
and  how  much  greater  force  the  former  acquire  by 
the  long  lever  they  a6t  with,  than  the  latter  which 
are  inferted  fo  near  the  condyles.  Tliis  great  force 
m  the  extenfor  mufcles  is  altogether  necefiary,  that 
they  might  not  only  keep  the  head  from  falling  for- 
ward in  an  erecl  poftiire,  but  that  they  might  fupport 
it  when  we  bow  forward  in  the  moil  necellary  offices 
of  fecial  life,  when  the  weight  of  the  head  comes  to 
ad;  at  right  angles  on  the  vertebra  of  the  neck,  and 
obtains  a  long  lever  to  a<Sb  with. 

On  the  inner  furface  of  the  gs  cccipUis  we  fee  two 
ridges  J  one  ftanding  perpendiridar,  the  other  run- 
ning horizontally  acrofs  the  firft.  The  upper  part  of 
the  perpendicular  limb  of  the  crofs,  to   which   the 

falx  is  fixed,  is  hollowed  in   the  middle,  or  often  on 
one  fide,  for  the  reception   of  thtjuperior  longitiidi?ial 

/tmiSy  and  the  lower  part  of  it  has  the  fmall  or  third 

jrocefs  of  the  dura  mater  faflened  to  it,  and  is  fome- 

_  times. 
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trmes  hollowed  by  the  occipital  funis.  Each  fide  of 
the  horizontal  limb  is  made  hollow  by  the  lateral  fi- 
lufes  inclofed  in  the  tranfverfe  procefs  of  the  dura 
Tiater ;  ihe  fojfa  in  the  right  fide  being  generally  a 
:oniinuation  of  the  one  made  by  the  longitudinal  fi- 
[lus  in  the  perpendicular  limb,  and  therefore  is  larger 
:han  the  left  one  (g). — Round  the  middle  of  the  crofs 
:here  are  four  large  deprellions  feparated  by  its  limbs  ; 
he  two  upper  ones  being  formed  by  the  back  part 
3f  the  brain,  and  the  two  lower  ones  by  the  cerebel- 
nm. — Farther  forward  than  the  lall  mentioned  de- 
prefTions,  is  the  lower  part  of  the fo/pi  for  the  lateral 
hius  on  each  fide. — The  inner  furface  of  the  cunei- 
brm  apophyfe  is  made  concave  for  the  reception  of 
:he  meclul/a  oblongata,  and  of  the  bafilar  artery. — A 
ifurrow  is  made  on  each  fide,  near  the  edges  of  this 
procefs,  by  zfiiius  of  the  dura  niater^  which  empties- 
tfelf  into  the  lateral  y/«//x  {h). 

The  holes  of  this  bone  are  co-mmonly  five  proper, 
and  two  common  to  it  and  to  the  temporal  bones. — 
The  firft  of  the  proper  holes,  called  foramen  mag' 
mm  (z),  from  its  fize,  is  immediately  behind  the 
kvedge-like  procefs,  and  allows  a  paffage  to  the  me^- 
dulla  oblongata^  riervt  ncceforliy  to  the  vertebral  arte- 
ries, and  fometimes  to  the  vertebral  veins. — At  each 
fide  of  this  great  hole,  near  its  fore  part,  and  imme- 
liately  above  the  condyles,  we  always  find  a  hole, 
fometimes  two,  which  foon  unite  again  into  one  that 
jpens  externally  ;  through  thefe  the  ninth  pair  of 
erves  go  out  of  the  fkull. — The  fourth  and  fifth 
boles  pierce  from  behind  the  condyle  of  each  fide  into 
the  fojpe  of  the  lateral  ftnufes ;  they  ferve  for  the 
^aflage  of  the  cervical  veins  to  x\\de  fwufes.  Often- 
3ne  of  thefe  holes  is  wanting,  fometimes  both,  when 
:he  veins  pafs  through  the  gxfdXfcrnmen, — Befides 
thefe  five,  we  frequently  meet  with  other  holes  near 
the  edges  of  this  bone,  for  the  tranfmiffion  of  veins ; 
G  3  but 

I    (j)  Morgagn.  Adverf.  anat.  6.  animad.  I. 
{h)  Albin.  de  offih.  §  65. 
(i)  Rachitidis  mcduiiae  fpinalis, 
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but  their  number  and  diameter  are  very  uncertaiii-. 
The  two  common  foramina  are  the  large  irregular 
holes,  one  in  each  fide,  between  the  fides  of  the  cu- 
neiform procefs,  and  the  edges  of  the  petrous  bones. 
In  a  recent  fubjecl,  a  ftrong  membrane  runs  crofs 
from  one  fide  to  the  other  of  each  of  thefe  holes  j  in 
fame  heads  I  have  feen  this  membrane  ollified,  or  a 
bony  partition  dividing  each  hole  ;  and  in  the  greater 
r.umber  of  adult  fkulls,  there  is  a  fmall  fharp-pointed 
procefs  ftands  out  from  the  os  petrofum^  and  a  more 
obtufe  rinng  in  the  occipital  bone,  between  which  the 
partition  is  ftretched.  Behind  this  partition,  where 
the  larged  fpace  is  left,  the  lateral  finus  has  its  paflage  ; 
tmtl  before  it  the  eighth  pair  of  nerves  and  accejforius 
make  their  exit  out  of  the  Itull  ;  and  fonie  authors 
fay,  an  artery  pafies  through  this  hole,  to  be  beftowed 
on  the  dura  mater. 

The  occipital  bone  is  among  the  thickeft  of  the 
craniumy  though  unequally  fo  ;  for  it  is  flronger  a- 
bove,  where  it  has  no  other  defence  than  the  com- 
mon teguments,  than  it  is  below,  where,  being  pref- 
it^  by  the  lobes  of  the  brain  and  cerebellum  on  one 
fide,  and  by  the  action  of  the  mufcles  on  the  o- 
ther,  it  is  fo  very  thin,  as  to  be  diaphanous  in  many 
fkuils  :  But  then  thefe  mufcles  ward  off  injuries,  and 
the  ridges  and  fpines,  which  are  frequent  here,  make; 
it  fufficiently  flrong  to  refill  ordinary  forces.  The 
tables  and  diploe  are  tolerably  diftin£l  in  this  bone, 
except  where  it  is  fo  thin  as  to  become  diaphanous. 

The  occipital  bone  is  joined  above  to  i\it  oja  pa- 
rieialia  and  triquetra  when  prefent,  by  the  lamhdcid 
future  ; — laterally  to  the  temporal  bones,  by  the  ad^ 
ditamenta  of  the  lamhdoid  future  ; — below  to  \\\q  fphe-  ' 
fwidhoncy  by  the  end  of  its  cuneiform  procefs,  in  the 
fame  way  that  epiphyfes  and  ^heir  bones  are  joined  : 
For  in  childien,  a  ligamentous  cartilage  is  interpoied 
between  the  occipital  and  fphenoid  bones,  which- 
gradually  turns  thinner,  as  each  of  the  bones  ad-^ 
vances,  uli  hei^  fibres  ar  lafl  run  into  each  other  j 
and,  about  fifteen  or  eighteen  years  of  age,  the  union 
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of  thefe  two  bones  becomes  fo  intimate,  that  a  fepa- 
ration  cannot  be  made  without  violence. — The  oj  0C'» 
cipitis  is  joined  by  a  double  articulation  to  the  firit 
vertebra  of  the  neck,  each  condyle  bein^  received  in- 
to a  luperior  oblique  procefs  of  that  vertebra.  What 
motion  is  allowed  here,  we  (hall  confuier  afterwards, 
ivhere  the  vertebra  are  defcii bed. 

The  ufes  of  this  bone  appear   from  the  preceding- 
defcription,  and  therefore  need  not  be  repeated. 

An  infant  born  at  the  full  time,  has  this  bone  di- 
vided, by  nnoffified  cartila<];es,  into  four  parts. — ^The 
firft  of  thefe  is  brger  than  the  other  thre-e,  is  of  a 
riangular  ftiape,  and  conrlitutes  all  the  part  of  the 
3one  above  the  gxz^xtforavicn.  Generally  fiflures  ap- 
pear in  the  upper  part  and  fides  of  this  triangular 
:)or.3,  when  ail  the  cartilage  is  feparated  by  macera- 
:ion  ;  and  fometinies  little  diftin<£t  bones  are  feen  to- 
wvards  the  edges  of  it. — The  fecond  and  third  pieces 
)f  this  bone  are  exadlly  alike,  and  fituated  on  each 
:de  of  the  great y<'>\7M<?«  ;  from  which  Ycry  ne^r  the 
.vhole  condyles  are  produced  ;  and  they  are  extend- 
[?d  forwards  almofl  to  the  fore  part  of  the  hole  for 
he  ninth  pair  of  nerves. — The  fourth  piece  is  the 
•-uneiform  procefs,  which  forms  a  fmall  (hare  of  the 
Treat  hole,  and  of  thefe  for  the  ninth  pair  of  nerves, 
md  oi  the  condyles  :  Betwixt  it  and  ihtt  fphencid  bone, 
I  cartilage  is  interpofed. 

Of  the  eight  bones  which  belong  to  the  cranium^ 
here  are  only  two  which  are  not  yet  defcribed,  v/z* 
he  ethmoid  7iX\A  fphencid.  Thefe  we  already  mention- 
:d,  in  complaifance  to  the  generality  of  writers  on 
his  fuhje£l,  as  bones  common  to  the  cramtim  and 
ace,  becaufc  they  enter  into  the  compofition  of  both  : 
3ut  the  fame  reafon  might  equally  be  ufed  for  calling 
he  frontal  bone  a  common  one  too.  I  iliall,  how- 
-ver,  pafs  any  idle  difpute  about  the  propriety  of 
ancing  them,  and  proceed  to  examine  the  flruc^ure 
)f  the  bones  thtmfelves. 

05   ETHMOIDES  {k),  or  the  fieve-like  bone, 

h2£ 
'  (k)  Cribriforrac,  TzoyyonSitf,  ipocgiforme,  criftatum, 
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has  got  its  name  fro'nr  the  great  number  of  fmali- 
holes  with  which  that  part  of  it  firfl:  taken  notice  of 
is  pierced.  When  this  bone  is  entire,  the  figure  of 
it  is  not  eafily  defcribed  *,  but,  by  a  detail  of  its  fe- 
veral  parts,  fome  idea  may  be  afforded  of  the  whole ;. 
and  therefore  I  {hall  diftinguilh  it  into  the  cribi-iform 
lamella  with  its  procefs,  the  nafal  lamella,  cellula,  and 
ojja  fpongwfa. 

The  thin  horizontal  lamella,  is  all  (except  its  back 
part)  pierced  obliquely  by  a  great  number  of  fmall 
holes,  through  which  the  filaments  of  the  olfa£tory 
iierves  pafs.  In  a  recent  fubjecl,  thefe  holes  are  io* 
clofcly  lined  by  the  dura  mater,  that  they  are  much 
lefs  confpicuous  thart  in  thtjheleton. — From  the  mid- 
dle of  the  internal  fide  of  this  plate,  a  thick  procefs 
rifes  upwards,  and,  being  higheft  at  the  fore  part,, 
gradually  becomes  lower,  as  it  is  extended  back- 
wards. From  fome  refemblance  which  this  procefs- 
was  imagined  to  have  to  a  cock's  comb,  it  has  been  ^ 
called  crijla  galli  (/).  'Tho.  falx  is  connected  to  its- 
ridge,  and  to  the  unperforated  part  of  the  cribriform 
plate. — When  the  crijla  is  broke,  its  bafe  is  fome- 
times  found  to  be  hollow,  with  its  cavity  opening  in- 
to the  nofe  [m). — Immediately  before  the  higheft  | 
part  of  this  procefs,  is  the  blind  hole  of  the  frontal 
bone,  which,  as  was  formerly  remarked,  is  often  in  a 
good  meafure  formed  by  a  notch  in  the  fore  part  of 
the  root  of  the  cri/la. 

From  the  middle  of  the  outer  furface  of  the  cribri- 
form  lamella,  a  thin  folid  plate  is  extended  down- 
wards and  forwards,  having  the  fame  common  bafe 
with  the  crijla  galli.  Generally  it  is  not  exa6lly  per- 
pendicular, but  is  inclined  to  one  fide  or  other, 
and  therefore  divides  the  -cavity  of  the  nofe  unequal- 
ly. Its  inclination  to  one  fide,  and  flexure  in  the 
middle,  is  fometimes  fo  great,  that  it  fills  up  a  large 
(hare  of  one  of  the  noftrils,  and  has  been  miftook  for 
a  polypus  there. — It  is  thin  at  its  rife,  and  rather  fiiil 

thinner 

(/)•  Terruca  rraedura,  feptum  ofUs  fpongiofi. 
{m)  Palfyn  Aaat.  chir.  tr.  4-  chap.  15. 
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^"hinner  in  Its  middle ;  yet  afterwards,  towards  its 
ower  edge,  it  becomes  thicker,  that  its  conjun£lion 
with  the  bones  and  middle  cartilage  of  the  nofe  might 
)e  firmer. 

At  a  little  diflance  from  each  fide  of  this  external 
procefs,  a  cellular  and  fpongy  bony  fubftance  depends 
rom  the  cribriform  plate.  The  number  and  figure 
Df  the  cells  in  this  irregular  procefs  of  each  fide,  are 
/ery  uncertain,  and  not  to  be  reprefented  in  words ; 
pnly  the  cells  open  into  each  other,  and  into  the  ca- 
nity of  the  nofe  :  The  uppermoft,  which  are  below 
:he  aperture  of   the  frontal  Jinufes^  are  formed  like 

'unnels. The  outer  furface  ot  thefe  cells  is  fmooth 

nd  plain,  where  this  bone  aflifts  in  compofing  the 
)rbit ;  at  which  place,  on  each  fide,  it  has  got  the 
lame  of  os  planum  \  on  the  upper  ^^g^  of  which,  a. 
nail  notch  or  two  may  fometimes  be  obferved,  which 
10  to  the  formation  of  the  internal  orbitar  holes ;  as 
A^as  remarked  in  the  defcription  of  the  frontal  bone. 

Below  the  cells  of  each  fide,  a  thin  plate  is  extend- 
ed inwards,  and  then,  bending  down,  it  becomes 
hick  and  of  a  fpongy  texture. — This  fpongy  part  is 
riangular,  with  a  ftraight  upper  edge  placed  hori- 
zontally, an  anterior  one  flanting  from  above,  down- 
/^'ards  and  forwards,  and  with  a  pendulous  convex 
)ne  below. — The  upper  and  lower  edges  terminate  in  a 
liarp  point  behind. — The  fide  of  this  pendulous  fpon- 
::y  part  next  to  ih^feptum  ?iarium  is  convex,  and  its  ex- 
ernal  fide  is  concave. — Thefe  two  procefles  of  ihteih- 
noid  hone  have  got  the  nTime  of  cJ/a/po?ig7ofay  or  turhhiata 
'upenoray   from  their  fubftance,  figure,  and  fituation. 

All  the  prominences,  cavities,  and  meanders  of  this 
nhmoid  bone,  are  covered  with  a  continuation  of  the 
nembrane  of  the  noflrils,  in  a  recent  fubjed. — Its 
lorizontal  cribriform  plate  is  lodged  between  the  or- 
)itar  procefles  of  iht  frontal  bone,  to  which  it  is  join- 
d  by  the  ethmoid  future,  except  at  the  back-part, 
ivhere  it  is  connected  with  the   cuneiforin    bone,  by  a 

future  common  to  both  thefe  bones,  though  it  is 
enerally  efteemed  part  of  \\\^  fpkenoidah — Where  th- 

o!Ta 
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DJja  plana  are  contiguous  to  the  frontal  bone  within' 
the  orbit,  their  conjunction  is  reckoned  part  of  the^ 
tranfverfe  future. — -Farther  forward  than  the  ojfa  plana^ 
the  cells  are  covered  by  the  oJ[a  imguisy  which  are  noil 
only  contiguous  to  thefe  cells,  but  cannot  be  feparat 
ed  from  them,  without  breaking  the  bony  fubftance ;' 
and  therefore,  in  juftice,  thofe  bones  ought  to  be  de«' 
monftrated  as  part  of  the  ethmoid  bone. — Below  the 
cjfa  unguis  and  plana,  thefe  cells  and  oJfa  fpongiofa  ar€ 
X)verlopped  by  the  maxillary  bones. — The  cellular  pari' 
of  each  palate  bone  is  contiguous  to  each  os  planun} 
and  cells  backwards. — The  lower  edge  of  the  nafai' 
perpendicular  plate  is  received  into  the  furrow  of  thc^ 
'uorner. — Its  pofterior  edge  is  joined  to  the  fore-part  ol' 
tht  procerus  azygos  of  the  Jphensid  bone. — Its  uppei 
edge  joines  the  nafal  procefs  of  the  frontal  and  nafa- 
bones,  and  its  anterior  one  is  connected  to  the  mid*' 
die  cartilage  of  the  nofe.  I 

.  From  all  which,  the  ufes  of  this  bone  are  evident;' 
^z.  to  fuftain  the  anterior  lobes  of  the  brain  j  to  givt' 
paflage  to  the  olfactory  nerves,  and  attachment  t( 
the  falx ;  to  enlarge  the  organ  of  -Tmelling,  by  allow, 
ing  the  membrane  of  the  nofe  a  great  extent  ;  t< 
ilraiten  the  paflage  of  the  air  through  the  nofe,  h] 
leaving  only  a  narrow  winding  canal,  on  the  fenfibh 
fnembranous  fides  of  which  the  fubltances  ccnveye( 
along  with  the  air  muft  ftrike  ;  to  form  part  of  th< 
orbit  of  the  eyes  and  fepttnn  narium  \  while  all  it 
parts  are  fo  light  as  not  to  be  in  hazard  of  fcparatinj 
by  their  weight  \  and  they  are  fo  thin,  as  to  form  ; 
large  furface,  without  occupying  much  fpace.  Thi 
brittle  fubftance,  however,  is  fuiBciently  protectee 
from  external  injuries  by  the  firm  bones  which  co 
ver  it. 

If  this  bone  is  fcized  on  by  any  corroding  matter 
we  miy  eafily  conceive  what  deitru6lion  may  er-fue 
Hence  it  is,  that  an  ozaena  is  difficult  to  cure  ;  an< 
jhar,  in  \'\o\Qr[.i  fcurvies,  or  in  the  lues  venerea,  the  fa 
brie  of  the  nofe,  the  eyes,  and  life  itfelf  are  in  dan 
ger.— The  fituation  of  the  nafal  plate  m^y  fnew  us 

hav 
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ow  dangerous  a  frafture  of  the  bones  of  the  nofc 
aay  be,  when  made  by  a  force  applied  to  their  middle 
ore  part,  of  a  perfon  in  whom  this  nafal  plate  is  per- 
,endicular. 

The  ethmoid  bone  of  ripe  children  is  divided  into 
wo,  by  a  perpendicular  cartilage,  which,  when  offi- 
ed,  is  the  crifta  galli^  and  nafal  plate  :  but  its  o- 
her  parts  are  oflified  and  complete. 

OS  SPHENOIDES  *,  or  wedge-like  bone,  fo 
ailed  becaufe  of  its  fituation  in  the  middle  of  the 
ones  of  the  cratiium  and  face,  is  of  fuch  an  irregular 
gure,  that  I  know  not  any  thing  to  which  it  may  be 
kened,  unlefs,  perhaps,  it  bear  fome  faint  refem- 
lance  to  a  bat  with  its  wings  extended. 

When  we  view  the  external  furface  of  the  os  fphe- 
,oiih's,  two  or  three  rem^arkable  procefles  from  each 
de  of  it  may  be  obferved,  which  are  all  of  them  a- 
ain  fubdivided. — 'J  he  fiift  pair  is  the  two  large  la- 
^ral  procefles  or  wings  ',  the  upper  part  of  each  of 
;hich  is  called  the  tenipomi prccefsy  becaufe  they  join 
'ith  the  temporal  bones  in  forming  the  temples,  and 
he  fdat  for  fome  fliaie  of  the  crotaphite  mufcles. 
That  part  of  the  wings  which  juts  out  towards  the 
.nfide,  fomewhat  lower  than  the  temporal  apcph^es^ 
nd  is  fmooth  and  hollowed,  where  it  makes  up  part 
f  the  orbit,  is  thence  named  orh'itar  procejjes*  Be- 
ind  the  edge,  fcparating  thefe  two  procefles,  there 
>  often  a  fmall  groove,  made  by  a  branch  of  the  fu- 
erior  maxillary  neive,  in  its  paflage  to  the  temporal 
lufcle.  The  lowed  and  back  part  of  each  wing, 
vhich  runs  out  fliarp  to  meet  \.\\QoJfci peirofa^  has  been 
yled  the  fp2/2oi/s  proccfs :  From  near  the  point  of 
hich  a  fliarp  pointed  procefs  is  frequently  produced 
ownwards,  which  fome  call  Jlylifoririy  that  affords 
rigin  to  the  ptery-J}npkyliniis  externus  mufcle.  From 
lis  ftyloid  procefs  a  very  fmall  groove  is  extended  a- 
)ng  the  edge  of  the  bone  to  the  hollow  at  the  root 
f  the  internal  plate  of  the  following  procefl^es,  which 

forms 

f  *  Oinelforme,  rrow/xopfov^  multiforme,   paxillum,  cribratum   pa- 
•ti,  colatorii,  cavilla,  bafilare. 
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forms  part  of  the  Eujlachiaji  tube  {a). — ^The  fecond 
pair  of  external  procefles  of  the  cuneiform  bone  is 
the  two  which  ftand  out  almoft  perpendicular  to  the 
bafe  of  the  fcull.  Each  of  them  has  two  plates,  and 
a  middleyi^  facing  backwards,  and  fliould,  to  carry- 
on  our  comparifon,  be  likened  to  the  bat's  legs,  but 
are  commonly  faid  to  refemble  the  wings  of  that 
creature ;  and  therefore  are  named  pterygoid  or  ali^ 
form  *  procefles.  The  external  plates  are  broadeft:, 
and  the  internal  are  longed.  From  each  fide  of  the 
external  plates  the  pterygoid  mufcles  take  their  rife. 
At  the  root  of  each  internal  plate,  a  fmall  hollow 
may  be  remarked,  where  the  mufculus  ptery-flaphy* 
linns  internuSf  or  circumflexus  palati  rifes,  and  fome 
fhare  of  the  cartilaginous  end  of  the  Eujlachian  tube 
refts ;  and,  at  the  lower  end  of  the  fame  plate,  is  a 
hook-like  rifing  or  procefs,  round  which  the  tendon 
of  the  lad-named  mufcle,  plays  as  on  a  pulley. 
From  the  edge  of  the  external  plate  fome  fmall  diarp 
fpikes  ftand  out ;  but  their  number  and  bulk  are  un- 
certain. To  thefe  another  pair  may  be  added,  to 
wit,  the  little  triangular  thin  procefs,  which  comes 
from  each  fide  of  the  body  of  the  fpkenoid  bone, 
where  the  ^/^r)'^(?/V/ procefles  are  rifing  from  it,  and 
are  extended  over  the  lower  part  of  the  aperture  of 
tht  finus  as  far  as  to  join  the  ethmoid  honCy  while  their 
body  hangs  down  into  the  nares  {o). — Befides  thefe 
pairs  of  procefles,  there  is  a  (harp  ridge  which  ftands 
out  from  the  middle  of  its  bafe :  Becaufe  it  wants  a 
fellow,  it  may  be  called  proceffus  azygos.  The  lower 
part  of  this  procefs,  where,  it  is  received  into  the 
Kjomer,  is  thick,  and  often  not  quite  perpendicular, 
but  inclining  more  to  one  fide  than  the  other.  The 
fore  part  of  this  procefs,  where  it  joins  the  nafal 
plate  of  .the  os  ethmoides^  is  thin  and  ftraight.     Thefe' 

two 


(fl)  Wlnflow  Expofition  anatomique  du  corps  humain,  tralte  des 
OS  fees,  §  ^I'i^. 

*  Naviculares. 

(J)  Albin.  Tab.  ofl:  5.  fig  2.  6.  A  A. — Bertin  Mem.  de  I'acad. 
dcs  fcienccs,  1744' — Sue,  planche  viii,  fig.  %,  3.  4.  j.  6. 
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two  parts  have  been  dcfcribed  as  two  ciiAindl  proceflcs 
Dy  fome. 

The  deprefllons,  finuofities,  and/c^/f,  on  the  ex- 
ernal  furface  of  ihhfphenoid  bone,  may  be  reckoned 
ip  to  a  great  number,  viz.  two  on  the  tempor:il 
ipophyfes  where  the  crotaphyte  mufclcs  lodgt. — Two 
m  the  orbitar  procelTes,  to  make  way  for  the  globes 
>f  the  eyes. — Two  between  the  temporal  and  fpincri.r 
irocclTes,  for  receiving  the  temporal  bones  —Two 
between  the  plates  of  the  pterygoid  proceflc^,  where 
he  mufaili  pterygoidci  interui  and  ptery-fcaphylifnirJemi 
ire  placed.— Two  between  the  pterygoid  and  orbitar 
.TocefTes,  for  forming  the  holes  common  to  this  and 
o  the  cheek  and  tnaxillary  bones. — Two  on  the  lower 
inds  of  the  aiiform  procefies,  which  x\\t  palate  bones 
Inter  into— 7\vo  at  the  roots  of  the  temporal  and 
i/rr;-^^/V  procefies,  where  the  largefl  fliare  of  the  ex- 
em  al /./^rj^^/^  mufcles  have  their  rife.— Two  at  the 
idts  of  xh&procejfus  a-zygosy  for  formin^r  n-art  of  the 
lOfe,   l^c. 

\  What  I  defcribed  under  the  name  of  temporal  and 
Vinous  procejes  on  the  outfide  of  the  fcul],  are  like- 
ife  feen  on  its  infide,  where  they  are  concave,  for 
ceiving  part  of  the  brain;  and  commonly  three 
Pophyfes  on  the  internal  furface  of  the  fphe7irAd  bone 
re  only  mentioned.  Two  rifing  broad  from  the 
)re.part  of  its  body,  become  fmaller  as  they  are  ex- 
.naed  obliquely  backwards.— The  third  flandinr  on 
^long  tranfverfe  bafe,  near  the  back-part  of  the  bodv 
|t  this  bone,  rifes  nearly  ered,  and  of  an  equal 
ireadth,  terminatmg  often  in  a  little  knob  on  each 
:le.  J  he  three  are  called  clinoid,  from  fome  refem- 
ance  which  they  were  thought  to  have  to  the  fun. 
)rters  of  a  bed.     Sometimes  one  or  both  the    antk 


;0r  r/m./^procefTes  are  joined  to  the  fides  of  the  do- 
erior  one,  or  the  body  of  the  bone  itfelf.— From  [he 
'Ots  ot  the  anterior  r///;^  procefies  the  bone  is  ex- 
[Hc  •    °"/^''^  ^'^"^   outwards   and   forwards,  till   it 

-e  tranfverfe  Spinous  procefies.-Between,  but  a  little 
^  farther 
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farther  back  than  the  two  anterior  c/iwid  procefTes, 
we  fee  a  protuberance  confiderably  fmaller  than  the 
pofterior  clinoid  procefs,  but  of  its  lliape. — Another 
procefs  from  between  the  tranfverfe  procefTes,  often' 
forces  itfelf  forwards  into  the  os  etkmoides. 

Within  the  fcull,  there  are  two  finuofities  in  the 
internal  part  of  each  wing  of  the  fphcnoid  bone,  for 
receiving  the  middle  part  of  the  brain. — One  between 
the  tranfverfe  fpinous  procefles,  for  lodging  the  part 
of  the  brain  where  the  crura  mcdullae  chlongatae  are. — 
Immediately  before  the  third  or  middle  ^//«c7/Wprocefs, 
a  fingle  pit  generally  may  be  remarked,  from  which 
'^fojfa  goes  out  on  each  'iiAt  to  the  holes  through 
which  the  optic  nerves  pafs.  The  pit  is  formed  by 
the  conjoined  optic  nerves  j  and  in  the  fojfds  ihefe 
nerves  are  lodged,  as  they  run  divided  within  the 
fcull. — Between  that  third  protuberance  and  the  po- 
fterior cl'moid  procefs,  the  larger  pit  for  the  glandula 
p'ltuitaria  may  be  remarked.  This  cavity,  becaufe  of 
its  refemblance  to  a  Turklpj  faddle,  is  always  defcrib- 
ed  under  the  name  of  yt-//^  Tunica ,  or  ephlppium. — 
On  the  fides  of  the  poflerior  cUnoid  procefs,  -^foJlfa  may 
be  remarked,  that  ftretches  upwards,  then  is  con- 
tinued forwards  along  the  fides  of  xS\t  fella  Turcica^ 
near  to  the  anterior  cl'moid  proceffes,  where  a  pit  on 
each  fide  is  made.  ThefeJ^^  point  out  the  courfe 
x>i  the  two  internal  carotid  arteries,  after  they  have 
entered  the  fcull. — Befides  all  thefe,  feveral  other 
fojfde  may  be  obferved,  leading  to  the  feveral  holes, 
'and  imprinted  by  the  nerves  and  blood-veiTels. 

The  holes  on  each  fide  of  the  gs  fphenoides  are  fix 
proper,  and  three  common. — Thejirji  is  the  round 
one  immediately  below  the  anterior  clinoid  procefTeS; 
for  the  paflage  of  the  optic  nerve,  and  of  the  brand 
of  the  internal  carotid  artery  that  is  fent  to  the  eye.-»- 
'Th^fecond  is  the  foramen  lacerum^  or  large  flit  be- 
tween the  tranfverfe  fpinous  and  orbitar  procefTes 
The  interior  end  of  which  flit  is  large ;  and,  as  it  i 
extended  outwards,  it  becomes  narrower.  The  oute 
end  of  it  is  formed  in  the  os  frontis  \  and  therefon 
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his  might  be  reckoned  among  the  common forami/ia. 
Through  it  the  third,  fourth,  the  firfl:  branch  of  the 
fiifth,  and  the  greater  fliare  of  the  fixth  pair  of  nerves, 
and  an  artery  from  the  internal  carotid,  go  into  the 
orbit.  Sometimes  a  fm.all  branch  of  the  external  ca- 
rotid enters  near  its  end,  to  be  diftributcd  to  the  dm'fi 
maier  (a)  \  and  a  vein,  fome  call  it  the  veticus  ducTy 
•or,  Nuck^s  aqiiteduciy  returns  through  it  to  the  ca- 
vtiuous/inits — The  third  hole,  fituated  a  little  below 
the  one  ju(t  now  defcribed,  is  called  rotuiuinm^  from 
IS  fhape.  It  allows  pafTage  to  the  fecond  branch  of 
he  fifth  pair  of  nerves,  or  fuperior  maxillary  nerve, 
nto  the  bottom  of  the  orbit.  ' \^\\t  fourth  is  the^i^rj- 
men  ovnle^  about  half  an  inch  bu-hind  the  round  hole. 
rhrough.it  the  third  branch  of  the  fifth  pair,  or  in- 
ferior mnKlllary  nerve,  goes  out  *,  and  fome  times  ii 
ein  from  the  fl^wr^  wfl/^r  pafies  out  here  (/'). — Very 
near  the  point  of  the  fpinous  procefs  is  x\i^  fifth  hole 
of  this  bone:  It  is  fmall  and  round,  for  a  pailage  to 
the  largeft  artery  of  the  dura  fnaier,  vfhich  often  is 
accompanied  with  a  vein.  Th^fixth  proper  hole  (r) 
cannot  be  well  feen,  till  the  cuneiform  bone  is  fepa- 
rated  from  all  the  other  bones  of  the  cranium\  for 
one  end  of  it  is  hid  by  a  fmall  protuberance  of  the  in- 
ternal plate  of  the  ;5/£^r^'oW  procefs,  and  by  the  point 
of  x\\Q  p'rocejfus  petrofus  of  the  temporal  honQ.  Its  ca» 
Hal  is  extended  above  the  inner  plate  of  the  pterygoid 
procefs  j  and  where  it  opens  into  the  cavity  of  the 
riofe,  it  is  concealed  by  the  thin  laminous  part  of  the 
talate  bone.  Through  it  a  confidcrable  branch  of  the 
jfecond  branch  of  the  ffth  pair  of  nerves  is  reficdt- 
d. — Often  in  the  middle  of  x\\t  fella  Turcica  a  fmall 
lole  or  two  pierce  as  far  as  the  cellular  fubftance  of 
the  bone;  and  fometimes  at  the  fides  of  this /'//^t, 
'one  or  more  fmall  holes  penetrate  into  the  fphenoidal 
H  2  '^    Jnufes. 

I     (.1)  Window    ExpoHtlon  anat^mlque  du  corps  humain,  traitc    dos 
iarteries,  §  60.  ct  de  la  tcte,  §  26. 

\     'h)  Ingrair:  Ccmmentar.  in  GaJen.  de  ofTib.  lib.  I.  comment.  8. 
j     ^-)  Vefal.    Anut.  lib.  r.    cap.    12.— Euftach.  tab.  4C>.   fig.   i;t.   <^< 
)l6 — Vidus   Vidius  Hujit.  lib.   2.  cap.  2.  exfUcat.  ub.  5.  ^:  tah.   ■- 
ftj.  8.  J.  10.  lit.  O^ 
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firtufes.  Thefe  obfervatlons  afForded  fome  anatomifts 
(<7)  an  afgument  of  weight  in  their  days  in  defence 
of  Gale?i  {b)y  who  afferted  the  defcent  of  the  pituiia 
that  way  into  X-h^fitiufes  below. 

'ThtjfirJ}  of  the  common  holes  is  that  unequal  fif-i 
lure  at  the  fide  of  the  fella   Turcica,  between    the  ex-| 
treme  point  of  the  os petrojum  and    ihefpinous  procefsl 
of  the  cuneiform  bone.     This  hole  only  appears  afterj 
the  bones  are  boiled  ;  for  in  a  recent  fubje6l  its  back] 
part  is  covered  by  a  thin  bony  plate  that  lies  over  the 
internal  carotid  artery,  and  further  forward  it  is  filled 
■with  a  cartilaginous  ligament,  under   which   the  car- 
tilaginous  part   of  the   Eujlachian   tube   is  placed  :  It 
was  by  this  paflage  that  the  ancients  believed  they7/;;i_y 
rtiatter  was  conveyed   from   the   eumuniSlory  of  the. 
brain,  \\\z  glajidida  pitiiitaria^  to   \\\& fauces. — They^-|| 
^(7/;^  common  hole  is  the  large  difcontinuation  of  the 
external  fide   of  the   orbit,  left   between    the   orbirar 
proceiTes  of  the  cuneiform  bone,  the  os  maxillare^  ma- 
/.?,  T^vA  palat'u     In  this  large  hole  the  fat  for  lubrica- 
ting the   globe   of  the  eye   and    temporal    mufcle  is^i 
lodged,  and  branches  of  the  fuperior  maxillary  nerve, 
v/ith  fmall  ateries  from  the  carotid   and  veins  pafs. — 
The  third  hole  is  formed  between   the   bafc  of  this 
bone  and  the  root  of  the  orbitar  procefs  of  the  palate 
bone   of  each   fide.     Through  this  a  branch  of  the 
external  carotid  artery,  and   of  the  fecond  branch  of 
the  fihh  pair  of  nerves,  are  allowed  a   palTage  to  the 
noilrils,  and    a    returning    vein    accompanies    them. 
Sometimes,  however,  this  hole  is  proper  to  the  palate 
bone,  being  entirely  formed  out  of  its  fubftance. 

Under  xho,  fella  'Turcica,  and  fome  way  farther  for- 
ward, but  within  the  fubftance  of  the yJ>/?^W7W  bone, 
are  two f/iufes,  feparated  by  a  bony  plate.  Each  of 
them  is  lined  with  a  membrane,  and  opens  into  the 
upper  and  back-part  of  each  noftril  by  a  round  hole, 
which  is  at   their  upper  'fore-part.     This  hole  is  not 

formed 

{a)  Jac.  Sylv.  Calumnia:  fsfcundaj  am olitio.— Laurent.  Hift.  anat» 
lib.  2.  queft.  II.  .^        - 

{b)  Galen  De  ufu  part.  U^.  9.  cap.  I. 
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formed  only  by  the  os  fphenoides,  which  has  an  aper- 
ture near  as  large  as  any  tranfverfe  fedion  of  the^- 
tjus^  but  alfo  by  the  palate  bones  which  are  applied  to 
the  fore-part  of  th  tit  Jin  uffSy  and  clofe  them  up,  that 
hole  only  excepted,  which  was  already  mentioned. 
Frequently  the  \.v^of^nuJes  are  of  unequal  dimenfions, 
and  fometimes  there  is  only  one  large  cavity,  with  an 
opening  into  one  noftril.  Thefe  cavities  are  likewife 
faid  («)  to  be  extended  fometimes  as  far  back  as  the 
gxf3i\. f or ameti  of  the  occipital  bone.  In  other  fub- 
je6ls  they  are  not  to  be  found,  when  the  bone  is 
compofed  of  large  cells  [b).  8onie  [c)  mention  a  ca- 
vity within  the  partition  oithtfifjufcs;  but  it  is  fmail. 
'—^^htfphetioidaljimijes  ferve  the  fame  ufes  as  the 
frontal  do. 

As  this  bone  is  extremely  ragged  and  unequal,  io 
its  fubftance  is  of  very  diiierent  thicknefs,  being  in 
fome  places  diaphanous  ;  in  others  it  is  of  a  middle 
thicknefs,  and  its  middle  back-part  furpafles  the 
greateft  fliare  of  the  cranium  in  thicknefs. 

The  OS  fphenoides  is  joined,  by  its  wings,  to  iht  pa- 
rietal bones  above,  to  the  osfrQtitis  and  ojja  malarum 
before,  to  the  temporal  bones  behind  \ — by  the  fore- 
part of  its  body  and  fpinous  procefles,  to  tht  frontal 
and  ethmoid  bones; — by  its  back-part,  behind  the  two 
finufeSy  to  the  occipitaly  where  it  looks  like  a  bone 
with  the  epiphyfes  taken  off,  and,  as  was  formerly  ob- 
fervrd  in  ihe  defcription  of  the  occipital  bone,  it 
cannot  be  feparated  without  violence  in  adults; — to 
the /)^3!/ir)!/^  bones,  by  the  ends  of  \\\t  pterygoid  "^xozti-* 
fes,  and  flill  more  by  the  fore- part  of  the  intcnal 
plates  of  the  pterygoid  procefTes,,  and  of  the  fmuf" 
es ; — to  the  maxillary  bones,  by  the  foie-part  of 
the  external  pterygoid  plates ; — to  the  vomer  and 
nalal  plate  of  the  os  ethmoides.  by  the  proceffus 
azygos.  All  thefe  conjunctions,  except  the  lail, 
iwhich  is  z  fehyndelefiSy  are  faid  to  be  by  the  future 
proper  to  this  bone  ;  though  it  is  at  firil  fight  evidci;t, 
H  3  mat 

(a)  Albin   de  ofTib.  §  39. 

(b)  Vefal.  lib.  I.  cap!  6. 

(c)  la.  ibid. 
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tbat  ieveral  other  futures,  as  the  tranfverfe^  ethmoidal^ 
i^fc.  are  confounded  with  it. 

We  fee  how  how  this  bone  is  jomed  to  all  the  bones 
of  the  cranium^  and  to  moft  of  the  upper  jaw ;  and 
therefore  obtained  the  name  of  the  nvedge-like  hone. 

The  ufes  are  fo  blended  with  the  defcription,  as  to 
leave  nothing  new  to  be  added  concerning  them. 

^\\t fbhenoidal  bone  is  almoft  compleat  in  2. foetus 
of  ninth  months  ;  only  the  great  al<£  feparate  after 
maceration  from  the  body  of  the  bone. — Thtprocef' 
Jus  azygos  is  very  lar^e  and  hollow  ; — the  thin  trian- 
gular procelTcs  are  not  ofTitied  j — the  internal  furface  of 
the  body  is  unequal  and  porous  ; — \\it.ftnufes  do  not 
appear. 

Whoever  is  acquainted  with  each  bone  of  the  cra>^ 
muniy  can,  without  difficulty,  examine  them  as  they 
ftand  united,  fo  as  to  know  the  ftiapes,  fizes,  dif- 
tances,  l3'c,  of  their  feveral  parts,  and  the  forms, 
capacities,  '^c.  of  the  cavities  formed  by  them, 
•which  is  of  great  ufe  towards  underftanding  the  ana- 
tomy of  the  parts  contiguous  to,  contained  within, 
or  connected  to  them.  Such  a  review  is  neceflary, 
after  confidering  each  clafs  of  bones.  Thus  the  or- 
l>its,  noftrils,  rhouth,  face,  head,  fpine,  thorax y  pel 
vis,  trunk,  extremities,  and  ikeleton,  ought  likewife 
to  be  examined. 

The  FACE  is  the  irregular  pile  of  bones,  compdf- 
ing  the  fore  and  under  part  of  the  head,  which  is  di^ 
vided,  by  authors,  into  the  upper  and  lower  maxiihe 
or  jaws. 

Thefiperior  maxilla  (d)  is  the  common  defignatioti 
^iven  to  the  upper  immoveable  fliare  of  the  faceij 
though,  if  we  would  follow  Ce/fus  (e),  we  (hould  ap"- 
ply  the  word  maxilla  to  the  lower  jaw  only,  and  thie 
name  maia  to  this  upper  jaw.  In  complaifancc  to 
prevailing  cuflom,  I  fliaJl,  however,  ufe  the  terms  33 
novv  commonly  employed.  The  fhape  of  the  fupc 
rior  jaw  cannot  eafily  be  exprefled  i  nor  is  it  neceflai- 

(tf;  'Ziayav,  yivofy  mandibula, 
(f)  Lib.  \i,  cap.  i» 
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rr,  provided  the  fliape  and  fituation  of  all  the  bones 
which  cornpofe  it  aredefcribed.  It  is  bounded  above 
bv  the  tranfverfe  future,  behind  by  the  fore-part  of 
\.\\QfphencidhonCy  and  below  by  the  mouth. 

The  upper  jaw  confifts  of  fix  bones  on  each  fide, 
jof  a  thirteenth  bone  which  has  no  fellow,  placed  in 
the  middle,  and  of  fixteen  teeth.  The  thirteen  bones 
are,  two  ojfci  tiMfi,  two  cjfa  utigiiis,  two  cjfa  mnlariim^ 
two  ojfa  maxillaria^  two  ojfa  palati,  two  ojfa  fpongiofa 
inferior  ay  and  the  vomer. 

The  ojfa  nafi  are  placed  at  the  upper  part  of  the 
jiofe  J — the  ojfa  imgiiisTnYt  at  the  internal  canthi  of  the 
rbits  j — tffa  malarum  form  the  prominence  of  the 
cheeks  •, — cffa  tnaxillaria  form  the  fide  of  the  nofe^. 
with  the  whole  lower  and  fore-part  of  the  upper  jaw^ 
and  the  greateft  fliare  oC  the  loof  of  the  mouth  \ — 
cjfapalati  are  fituated  at  the  back-part  of  the  palate,, 
noftrils,  and  orbit ; — ojfa  fpongiofi  are  fecn  in  the^ 
lower  part  of  the  nares  •,— and  the  vomer  helps  to  fc- 
parate  thefe  two  cavities. 

The  bones  of  the  upper ja^v  are  joined  to  the  bones  cf 
the  fcull  by  x\\t  Jchyndelefis  ind  futures  already  defcrib- 
•cd  as  common  to  the  crtmiurn  andyin',  and  they  are 
connected  to  each  other  h^^  -goTTiphofus  and  fifteen  fn* 
^ures. 

The  gcmphojis  only  is  where  the  teeth  are  fixed  in. 
their  fockets,  and  the  Jchyndelejis  is  only  where  the 
«dges  of  the  vomer  are  joined  to  other  bones. 

The  futures  are  generally  diftinguiflicd  by  numbers,, 
which  have  been  differently  applied  ;  and  therefore  I 
Join  thofe  fJJ  who  prefer  the  giving  names  to  each,, 
which  may  be  cafily  contrived  from  their  fituation, 
or  from  the  bones  which  they  connect. 

The  firft  is  tht  anterior  rtaja/  [g)y  which  is  ftraight^ 
and  placed  longitudinally  in   the  middle  fore-part  o£ 
,the  ngie* 

Me 

Cf)  Vandcr  Linden.  Mcdicin.  phyfiolog.  cap.  13.  art.  2.  fc£t.  icx. 
— Rolfinc.  Anat.  lib.  2.  cap.  2;.— SchcnJwScliol.  part,  fsdt,  ult.  par^ 
a.  cap.  5. 

(^)  NafalisK^a* 
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The  fecond  and  third  ara  the  lateral  nafal  {h\ 
which  are  at  each  fide  of  the  ripfe,  and  almoft  paral- 
lel to  the  firft  future. 

Each  of  the  two  lacrimal  is  almofl:  femicircular, 
and  is  placed  round  the  lacryital  groove. 

The  fixth  and  feventh  are  the  internal  orhitar  :  each 
of  which  is  extended  obliquely  from  the  middle  of 
the  lower  fide  of  an  orbit  tathe  Q^gc  of  its  bafe. 

The  two  external  orbitars  are  continued,  each  from 
the  end  of  the  internal  orbitar,  to  the  under  and 
fore-part  of  the  cheek. 

The  tenth  is  the  m^achlal,  which  reaches  only 
from  the  lower  part  of  xhtjeptum  narium  to  between 
the  two  middle  denies  incifores. 

The  longitudinal  palate  (i)  future  ftretches   from  tbe 
middle  of  the  foremoft  teeth  through  the  middle  of! 
all  the  palate. 

The  tranfverfe  palate  one  {k)  runs  acrofs  the  palate,, 
nearer  the  back  than  the  fore-part  of  it. 

Each  of  the  ivfo  palato-maxillary  is  at  the  backpaFt 
of  the  fide  of  each  noftril 

The  fifteenth  is  the  fpmousy  which  is  in  the  middle 
of  the  lower  part  of  the  noftrils.  This  may  perhapa 
be  rather  thought  a  double  fihyn dele/is. 

The  connection  of  the  ojfa  fpongiofa  to  the  fide  of 
each  noftril,  is  fo  much  by  a  rhembrane  in  young 
fubje£ts,  by  a  fort  of  hook,  and  afterwards  by  con- 
cretion or  union  of  fubftance  in  adults,  that  I  did  noti 
know  well  how  to  rank  it :  But  if  any  choofes  to  calll 
it  a  future,  the  addition  of  two  tranfverfe  nafal 
futures  may  be  made  to  thofe  above  named. 

Thefe  futures  of  the  face  (formerly  called  harmonia) 
have  not  fuch  confpicuous  indentations  as  thofe  of  the 
fcull  have  ;  the  bones  here  not  having  fubftance  e- 
nough  for  forming  large  indcntaiions,  and  there 
being  lefs  neceflity  for  fscurivy  againft  external  inju- 
ries, or  any  internal  protruding*  torce,  than  in   tb^ 

cranium*" 

{h)  Nafalis  obliqua. 

(i)  Laquearis,  palntaria  re£la. 

Ik)  Arcuata,  palatina  poftica.- 
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ran'ium. — Thefe  futures  often  difapear  In  old  people, 
)y. the  bones  running  into  each  other  \  which  can  do 
ittle  prejudice,  becaufe  the  principal  ufe  of  the  bones 
jeing  fo  numerous  here,  is  to  allow  them  to  be  ex- 
:cnded  into  a  proper  form. 

It  is  evident,  from  the  manner  of  the  conjunftloii 
f  thefe  bones,  that  they  can  have  no  motion,  except 
n  common  with  the  cranium. 

The  purpoTcs  which  this  pile  of  bones  ferves,  will 
)e  fhcwn  in  the  defciiption  which  I  am  to  give  of 
;ach  of  them. 

Q^^A  NASIy  fo  named  from  their  fituation  at  the 
oot  of  the  nofe,  are  each  of  an  irregular  oblong 
"quare  figure,  being  broadeft  at  their  lower  end,  nar- 
oweft  a  little  higher  than  their  middle,  and  becom- 
ng  fomevvhat  larger  at  the  top,  where  they  are  ragged 
md  thickeft,  and  have  a  curvature  forwards,  that 
heir  conne(Sl:ion  with  theyr^;;/^7/bone[might  be  flrong- 
:r. — Thefe  bones  are  convex  externally,  and  thcre- 
>y  better  refift  any  violence  from  without ;  and  they 
,r€  concave  internally,  for  enlarging  the  cavity  of 
he  nofe. 

The  lower  edge  of  thefe  bones  is  unequal,  and  \s 
Iretched  outwards  and  backwards,  to  join  the  carti- 
ages  of  the  nollrils. — Their  anterior  fide  is  thick, 
ifpecially  above,  and  unequal,  that  their  conjun61:ion 
:o  each  other  might  be  ftronger ;  and  a  fmall  rifmg 
nay  be  remarked  on  their  inner  edge,  where  they  arc 
luflained  by  thefeptum  tiariutn. — Their  poflerior  fide, 
U  its  upper  half,  has  externally  a  depreffion,  where 
t  is  overiopped  fome  way  by  the  maxillary  bones, 
.vhile  its  lower  half  covers  thefe  bones  :  By  w^hich 
ontj-Ivance,  they  do  not  yield  eafily  to  preflure  ap- 
bfied  to  their  fore-part  or  fides. 

A  fmall  hole  is  frequently  to  be  obferved  on  their 
xteriKil  furface,  into  which  two,  three,  or  four  holes, 
.vhich  appear  internally,  terminate  for  the  tranfmif- 
'jon  of  fmall  veins-,  fometimes  the  holes  go  no  fur- 
[ihcr  than  tlic  aincellt  o£  the  bones. 
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The  finfal  bones  are  firm  and   folid,  with   very  few 
cells  or  canceUi  in  them ;  the  thin  fubftance  of  which   j 
they  confift,  not  requiring  much  marrow.  j 

They  are   joined    above    the.  fro?jtal  bone,  by  the 
middle  of  the  tranfverfe  future  ; — behind,  to  the  mnX" 
illary  bones,  hy  the  lateral  tmfal  {uiuvts; — below,   to  j 
the  cartilages  of  the  nofe  ; — before,    to  one  another,  | 
hy  tht  anterior  nafal  future; — internally,  to  the  yc;^-  | 
turn  nar'ium.  \ 

Thefe  bones  ferve  to  cover  and  defend  the   root  of  \ 
the  nofe.  I 

In  an  infant  the  tiafal hones  are  proportionally  fliort- 
■er,  and  lefs  thick  at  their  upper  part,  than  in  an  ad- 
ult, but  are  otherwife  compleat. 

O^^A  UNGUIS,  or  LACRTM ALIA,  7irt(onz. 
ined,  becaufe  their  figure  and  magnitude  arc  fome- 
thing  near  to  thofe  of  a  nail  of  one's  finger,  and  be- 
x;aufe  the  tears  pafs  upon  them  into  the  nofc. 

Their  external  furface  is  compofed  of  two  fmooth' 
concavities  and  a  middle  ridge. — The  depreiFion  be- 
hind forms  a  fmall  fhare  of  the  orbit  for  the  eye-ball 
to  move  on,  and  the  one  before  is  a  deep  perpendi.- 
•Cular  canal,  ox  fojfa,  larger  above  than  below,  con- 
taining part  of  the  lacrymaiy2/r  and  duel.  This  is  the 
^art  that  ought  to  be  pierced  in  the  great  cperatiou 
for  xhtjijlula  lacrymalis. — This  fojfa  of  the  bone  h 
cribriform,  or  has  a  great  number  of  fmall  holes 
through  it,  that  the  filaments  from  the  membran* 
which  lines  it,  infinuating  themfelves  into  thefe  holes, 
might  prevent  a  feparation  of  the  membrane,  and  fe- 
cure  the  bone  in  its  natural  fituation. — The  ridge  be- 
tween thefe  two  cavities  of  the  os  unguis^  is  the  pro- 
-per  boundary  of  the  orbit  at  its  internal  canihus  \  anc^ 
beyond  which  furgeons  fliould  not  proceed  backwardf, 
in  performing  operations  here. — The  internal  or  pof- 
terior  furface  of  this  bone  confiUs  of  a  farrow  in  thi 
middle  of  two  convexities. 

The  fubftance  of  the  'os  unguis  is  as  thin   as  paper 
and  very  biittle  •,  which  is  the  reafon  that  thefe  boncJ 

iir: 
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re  often  wanting  in  fkeletons,  and  need   little  force 
o  pierce  them  in  living  fubie6ls. 

Each  of  thefe  bones  is  joined,  above,  to  the  frontal 
)one,  by  part  of  the  tratifverfe  future  ; — behind,  to. 
he  OS  planum  oi  tht  ethmoid  bone,  by  the  fame  fu- 
urc, — before,  and  below,  to  the  nmxillary  bone,  by 
he  lacrymal  {uiMXQ^ — internally,  the  offa  unguis  cover 
orne  of  xhefwus  ethmoicJales  ;  nay,  are  really  conti- 
iioiis  with  the  bony  lamclU  which  make  up  the  fides 
f  thefe  cells  \  io  that  they  are  as  much  part  of  the 
ihuioid  bone  as  the  ojfa  plana. 

'Hiefe  unguiform  bones  compofe  the  anterior  in- 
ernal  parts  of  the  orbits,  lodge  a  fhare  of  the  lacry- 
nal  fac  and  du6l,  and  cover  the  ^//v^/^/W cells. — ^I'heir 
ituation  and  tender  fubftance  make  a  rafh  operator 
n  danger  of  deftroying  a  confiderable  Oiare  of  theor- 
an  of  fmelling,  when  he  is  performing  the  operation 
f  the  fjlula  laoymalis  \  but  when  thefe  bones  are 
urt,  they  cafl  off  without  much  difficulty,  and  con- 
equcntly  the  wound  is  foon  cured,  unlefs  the  patient 
ibours  under  a  general  cacoeihesy  or  there  is  a  predif- 
ofition  in  the  bones  to  caries  \  in  which  cafe,  a  large 
rain  of  bad  fymptoms  follow,  or,  at  befl,  the.  cure 
roves  tedious. 

Thefe  bones  are  fully  formed  in  a  new-born  child. 

05M  M ALARUM  (r)  was  the  name  given  by 
^eljusy  as'was  already  remarked,  to  all  the  upper  jaw  ; 
ut  is  now  appropriated  to  the  prominent  fquare  bones 
yhich  foim  the  cheek  on  each  fide. — Before,  their 
irface  is  convex  and  fmooth  ;  backward,  it  is  une- 
ual  and  concave,  for  lodging  part  of  the  crciaphyte 
lufcles. 

The  four  angles  of  each  of  thefe  bones  have  been 
sckoned  procelles  by  fome. — The  one  at  the  external 
anthus  of  the  orbit,  called  the  fuperior  or l>iiar  ■procei'Sf 
5  the  longed  and  thickell. — The  fecond  terminates 
ear  the  middle  of  the  lower  edge  of  the  orbit  in  a 
larp  point,  and  is  named  the  inferior  orbitar  procefs. 
^The  third,  placed  near  the  lower  part  of  the  cheek, 

and 
(c)  Jugalia  vel  zygomatica,  hypopia,  fubocularia, 
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and  thence  called  maxUlary\  is  the  fliorteft,  and  near- 
eft  to  a  right  angle. — The  fourth,  which  is  called  zy- 
gomaticy  becaufe  it  is  extended  backwards  to   the   zym 
gotna  of  the  temporal  bone,  ends  in  a  point,  and   has 
one  fide   ftraight,    and  the  other  Hoping. — BetweeM 
the  two  orbitar  angles  there  is  a  concave  arch,  which! 
makes  about  a  third  of  the  external  circumference  of| 
the  orbit,  from  which  a  fifth  procefs  is  extended  back' 
wards  within  the   orbit,  to  form  near  one  third   o 
that  cavity ;  and  hence  it  may  be  called   the   interna 
orbitar  procefs. — From  the  lower  edge  of  each  of  the^ 
ojfa  fualarumy  which  is  between  the  maxillary  and  zy-^ 
gomatic  procefles,  the  majjeter   mufcle  takes   its   ori- 
gin \  and  from  the  exterior  part  of  the  zygomatic  pro- 
cefs, the  mufculus  dijlortor  oris   rifes ;  in    both   which 
places  the  furface  of  the  bone  is  rough. 

On  the  external  furface  of  each  cheek-bone,  one 
or  more  fmall  holes  are  commonly  found,  for  the 
tranfmiflion  of  fmall  nerves  or  blood-veflels  from,  and 
fometimes  into  the  orbit. — On  the  internal  furface 
are  the  holes  for  the  paflage  of  the  nutricious  veflels 
of  thefe  bones. — A  notch  on  the  outfide  of  the  inter^ 
nal  orbitar  procefs  of  each  of  thefe  bones,  alTifts  to 
form  the  great  flit  common  to  this  bone  and  to  the 
fphenoid,*  maxillary,  and  palate  bones. 
^  The  fubftance  of  thefe  bones  is,  in  proportion  to 
their  bulk,  thick,  hard,  and  folid,  with  fome  cancelU* 

Each  of  the  ojffa  malarum  is  joined,  by  its  fuperior 
and  internal  orbitar  procefles,  to  the  as  frontis^  and 
to  the  orbitar  procefs  of  the  fphenoid  bone,  by  the 
tranfverfe  future.— By  the  edge  between  the  internal 
and  inferior  orbitar  procefles,  to  the  maxillary  bone,  by 
the  internal  orbitar  future. — By  the  fide  between  the 
maxillary  and  inferior  orbitar  procefs,  again  to  the 
maxillary  bone,  by  the  external  orbitar  future. — By 
the  zygomatic  procefs,  to  the  os  temporumy  by  the  zy- 
gomatic future. 

The  check-bones  arc  entire,  and  fully  ofllfied  in  all 
their  parts  in  infants. 
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OSSJ  MAXILLARIA  SUPERIORA,  are  the 
irgefl  bones,  and  conflitute  the  far  greater  part  of 
le  upper  jaw,  which  has  appropriated  the  name  of 
laxillaria  to  them.  The  figure  of  one  of  them,  or 
f  the  two  when  joined,  is  fo  irregular,  that  words 
[an  fcarce  give  an  idea  of  it. 
The  procefTes  of  each  os  maxillave  may  be  reckon- 
[  feven.-— The///  is  the  long  nafal  one  at  its  upper 
id  fore-part,  which  is  broad  below,  and  turns 
btiallcr,  as  it  rifes  upwards,  to  make  tlie  fide  of  the 
^fe.— At  the  root  of  this,  a  traufverfe  ridge  may  be 
oferved  within  the  noftrils,  which  fupports  the  fore- 
art  of  the  upper  edge  of  ttie  os  fponghfivn  infaius. 

^htfecQTid  is  produced  backwar^lsand  outwards,  from 
ne  root  of  the  nafal  procefs,  to  form  the  lower  fide 

f  the  orbit,  and  therefore  may  be  called  orbitar. 

he  edge  of  this  orbitar  proceVs,  and  the  rid^^e  of 
le  nafal  one,  which   is  continued   from  it,   make  a 
)nfiderable  portion  of  the  external  circumference  of 
,e  crbit.— From  the  proper  orbitar  procefs,   a   very 
iugh  triangular  furface  is  extended  downwards  and 
ritwards,  to  be  conneaed   to  the  cheek-bone  ;  and 
ercfore  may  be  called  the  malar  procefs,  from  the 
well  protuberant  part  of  which   fome  Oiare  of  the 
afTeter  mufcle   takes  its  rife— Behind  the  orbitar 
ocefs,  a^  large   tuberofity  or  bulge  of  the  bone  ap- 
ars,  which  is  cfteemed  the  fourth  procefs.—On  the 
ternal  part  of  this  we  often  meet  with  a  ridge,  al- 
Dlt  ot  the  fame  height  with  that  in  the  nafal  pro- 
Fis,  which    runs   tranfverfely,  and  is  covered  by  a 
nilar  ridge  of  the /r;/.7/.?  bone,  on  which  the  back 
irt  of  the  upper  edge  of  the  os  fpongicfum  inferius 
Cc      t  ^''''^^'^  back-part  of  this  tuberofity  is 
Ugh  for  the  origin  of  part  of  the  external  pterLid 
nlcle(«),  and  more  internally  is  fcabrous,  where 

\z  palate  and  fphenoid  bones  are  joined   to  it . 

Jiat  fpongy  protuberance  (3)  at  the  lower  circum- 
^|ence  of  this  bone,  where  the  fockets  for  the  teeth 
::  j  ^  are 

■  \f)  Albin.  dc  ofllb.  §  79. 
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are  formed,  is  reckoned  the  fifth. The  fi>ith  is  the 

horizontal  plate,  which  forms  the  greater  part  of  the 
bafe  of  the  noflrils,  and  roof  of  the  mouth  ;  its  up- 
per furface,  which  belongs  to  the  noftrils,  is  very 
fmooth,  but  the  other  below  is  arched  and  rough, 
for  the  ftronger  adhefion  of  the  membrane  of  the 
mouth,  which  is  flretched  upon  it,  and  in  chewing, 
fpeaking,  ^c.  might  otherwife  be  liable  to  be  fepa- 
I'ated. — The  feventh  rifes  like  a  fpine  from  the  inner 
edge  of  the  laft,  and  forms  a  fmall  part  of  the  par- 
tition of  the  noftrils. 

The  depreflions  in  each    maxillary  bone  are,   i.  A 
finuofity  behind    the   orbitar  proctfs,  made  by  the 
temporal  mufcle.     2.  A   pit   immediately  before  the 
fame  procefs,  where  the  origin  of  the  mufculus  eleva-^ 
tor  lahiorum  communis^    and    elevator  lahii  fuperiorisy 
■with  a  branch  of  the  fifth  pair  of  nerves,  are  lodgea 
fecurely.     3.  The  hollow  arch  of  the  palate.     4.  Th«| 
femicircular  great  notch,  or  entry  to  the  lower  part  ol 
the  noftrils,  betwixt  the  root  of  the  nafal  procefs  an<i 
fpine  of  the  palate-plate. — Below  this,   the  fore-par 
of  the  bone  is  flatted,  or  fometimes  hollowed  by  th< 
mufculus  deprejfor  lahii  fupericris.     5.  Sockets  for  th< 
teeth  (r) :  The  number  of  thefe  fockets  is  uncertain 
for  the  fame  number  of  teeth  is  not  in  all  people 
?.nd  the  four  backmoO:  teeth  of  each  fide  of  each  jaV 
vary  greatly  in  their  number  of  roots ;  and  when  th 
teeth  of  a  living  perfon  fall  out,  or  are   taken  awa^ 
the  fockets  fill  up  with   an  olTeous  net-work,  whic 
becomes  folid  afterwards.     6.  The  lacrimal  fojfa  \ 
the  ?jafal procefs y  which  aflifts  the  cs  unguis  to  form 
paffage  for  the  lacrymal  duel.     This  part  of  the  botii^^ 
forming  thhfojfay  is  fo  firm  and  ftrong,  that  a  furgeo 
fcarce  can  perforate  it  with  the  ordinary  inftrumen 
for  xX-itfifiula  lacrymalisy  and  therefore  ought  to  avO!lj,j| 
it  in  doing  this  operation. — Immediately  on  the  oulfj^ 
fide  of  this,  there  is  a  fmall  depreffion,  from  whi(||]j| 
the  inferior  or  lefler  oblique  mufcle  of  the  eye  has  i 

origi 

(c)  BocT/Jia,  o\iuia-Mtf  alveoli,  foflulae,  mortariola,  fraena,  locclli, 
T£j  pralfepiola,  loculamenta.  ■   {i 
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jilgln  (d),  7.  The  canal  on  the  upper  part  of  the 
Treat  tuberofity  within  the  orbit,  which  is  almofl:  a 
omplete  hole ;  in  this  a  branch  of  the  fuperior  max- 
ilary  nerve  pafTes. — Befides  thefe,  the  fuperior  fur- 
face  of  the  great  bulge  is  concave,  to  receive  the  un- 
Icr  part  of  the  eye. — Immediately  above  the  tranf- 
verfe   ridge   in   the   nafal   procefs,  a   fnvall  hollow  is 

formed  by  the  os  fpongicfuvi. In  fome  fubjedls,  the 

hafal  procefs  has  a  fmall  round  pit  above  the  Iscrymal 
idu£l,  where  the  liitle  tendon  or  ligament  of  the  or- 
bicular mufcle  of  the  eye-lids  is  inlerted.  It  is  this 
tendon,  and  not  the  tendon  of  the  larger  oblique 
mufcle  of  the  eye,  which  there  is  fome  hazard  of 
'cutting  in  the  operation  of  xhcjiflula  lacrymails. 

The  holes  of  this  bone   are,   two   proper  and   two 
common,  which  are  always  to  be  found  ;  befides  fc- 
veral  others,  whofe  magnitude,  number,  ^Sc.  are  un- 
certain.— The  firft  of  the  proper  is  the  esttrjial  orbi- 
iavy  immediately  below  the  orbi^,  by  which  the  infra- 
orbitar  branch  of  the  fecond  bk'anch  of  the  fifth  pair 
of  nerves,  and  a  fmall  artery,  come  out,  after  hav- 
ing paiTed  in  the  canal,  at   the   bottom   of  the  orbit, 
defcribed  numb,  7.  of  the  depreffions. — This  hole  is 
often  double,  and  that  when  the  nerve  has  li.ippened 
to  fplic  before  it  has  efcaped   from   the  bone. — The 
fecond  is  i\\q  foramen  incifvutJiy  juft  behind  the  fore- 
teeth, which,  at  its  under  part,  Is  one  irregular  hole 
common  to  both  the  mc.:<'iliary  bones  when  they  arc 
joined  J  but,   as   it  afccnds,   foon    divides   into  two, 
three,  or  fometimes  more  holes  :  fome  of  which  open 
(into  each  noftril.     Through  them  fmall   arteries  and 
fveins,  and  a  twig  of  the  fecond   branch  of  the  fifth 
pair  of  nerves  pals,  and   make  a  communication  be- 
tween,   or  join   the  lining  coats   of   the   nofe   and 
imouth.     In  fome  fubje£ls  SteTio's  du(Sl  may  be  traced 
^Tome  way  on   the   fide  of  thefe   paflages  next  to  the 
'  nofe,  and  fmall  orifices  may  be  obfcrved  opening  in- 
'  to  the  mouth. 

I  2  The 

id)  Winflow  Expofitioa  anaton;kiue  dcs  05  fees,  J  2.7.^. 
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The  firft:  common  hole  is  that  which  appears  at  the 
inner  fide  of  the  back-part  of  the  tiiherofity  and  of  the 
fockets  of  the  teeth,  and  is  formed  by  a  fojfa  in  this 
bone,  and  a  correfponding  one  in  the  os  palati : 
through  it  a  nerve,  which  i-s  a  branch  of  the  fecond 
branch  of  the  fifth  pair,  runs  to  the  palate. — The 
other  common  hole  is  the  great  flit  in  the  outfide  of 
the  orbit  defcribed  already,  as  the  fecond  common 
hole  of  the  fphenoid  bone. 

On  the  nafal  procefs  often  holes  may  be  obferved 
for  the  paflage  of  veiTels  to  the  fubftance  of  the  bones  j 
and,  at  the  back-part  of  each  tuberofity,  feveraiy^^r^- 
mina  are  placed,  for  the  tranfmiffion  of  nerves  to  the 
cavity  within  :  but  thefe  are  uncertain. 

All  the  body  of  the  maxillary  bone  is  hollow,  and 
leaves  a  large  firms  bikin  to  the  frontal  and  fphenoid^ 
which  is  commonly,  but  unjuftly  called  antrum  High- 
mor'ianum  (f).  V/hen  the  os  maxillare  is  fingle,  or  fe-» 
parated  from  all  the  other  bones  of  a  fkeleton,  its 
antrum  appears  to  have  a  large  aperture  into  the 
noftrils  ;  but,  in  a  recent  fubje£t,  it  is  fo  covered  at 
its  back-part,  by  the  palate  bone  j  in  the  middle,  by 
the  OS  fpongjofum  infer iu s ;  before,  by  a  ftrong  mem- 
brane, that  one,  or  fometimes  two  holes,  fcarce  larger 
than  a  crow-quill,  are  only  left  at  the  upper  part; 
•which,  after  a  fhort  winding  progrefs,  open  into  the 
Jioflrils  between  the  two  ofafpongiofa. — At  the  bottora 
of  this  cavity,  we  may  often  oblerve  fome  protube- 
rances, in  which  the  fmall  points  of  the  roots  of  the 
teeth  are  contained  (/). — This  cavern  and  the  fock- 
ets of  the  teeth  are  often  divided  by  the  interpofition 
only  of  a  very  thin  bony  plate,  which  is  liable  to  be 
eroded  by  acrid  matter  colledled  in  the  antrum^  or  to 
be  broke  in  drawing  a  tooth  [g).  The  fymptoms  of 
a  colleftion  of  matter  here,  naturally  led  us  to  the 
pradlice  of  pulling  out  the  teeth,  and  piercing 
through  this  plate  into  the  antrum^  to  procure  an  e- 

vacuatioa 

{e)  Gense. 

(f)  Highmore  Difquif.  anat.  lib.  J.  par.  2.  cap.  I, 
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vacuation  of  the  colltcled  matter  ;  by  which  confide- 
rabJe  fervice  is  frequently  done  [h). 

The  maxillary  Jinufes  have  the  fame  ufes  as  the 
frr>ntal  2.n<\  fphenoidal ;  and  the  fituation  of  \.htf:nufes 
is  fuch,  that  the  liquor  drilling  from  them,  from  the' 
cells  of  the  ethmoid  and  palate  bones,  and  from  the 
lacrymal  ducts,  may  always  moiften  all  the  parts  ot 
the  membrane  of  the  nares  in  the  diiferent  fituatlons 
which  the  head  is  in. 

Though  the  membranes  which  line  the  frontaly^ 
fphenoiilaly  and  maxillary  fmiifc^y  are  continuations  of 
the  one  which  covers  the  bones  within  the  nofe ;  yet 
they  are  much  thinner  than  it  is,  and  have  fo  much 
fmaller  veilels,  that  the  injedion  which  makes  the 
membrane  of  the  nofe  red  all  over,  fills  only  fome 
few  veflels  of  the  maxillary fmufts^  and  fcarce  is  ob- 
ferved  in  the  f-rotital  and  fpkefioidal.  Are  not  the 
larger  vefiels  intended  for  a  more  plentiful  fecretion 
of  a  vifcid  liquor  to  defend  the  membrane  from  the 
efFedls  of  \\\t  perfaiusy  which  is  conftantly  through. 
the  nofe  ?  Are  not  the  membranes  which  have  tlie 
fTnallcft  veficls,  ceteris  paribus,  the  m.oft  fenfible  ? 
Are  not  many  pha^nomena  of  fmelling,  inflamma- 
tions of  thefe  parts,  megnm,  polypi,  ts'c.  depending 
an  this  flruc\ure  of  thefe  membranes  ? 

The  fubftance  of  the  c/pi  maxilLiria  is  compa£l  and 
firm,  except  at  the  inferior  procefies,  in  which  the 
:eeth  are  lodged,  where  it  is  very  fpongv. 

The  maxillary  bones  are  joined  above  by  the  upper 
?nds  of  their  nafal  procefies  to  the  os  frontis,  by  the 
'ra?jfverfe  future  ; — at  the  fides  of  thefe  procciTes,  to 
:he  ojpj  unguisy  by  the  lacrymal  {\\Xmx^%\ — to  the  nafal 
Dones,  by  the  lateral  nafal  futures  ; — by  their  orbitar 
.DroceiTes,  to  the  cheek  bones,  by  the  external  orbitar 
utures  •, — by  the  internal  fides  of  the  internal  orbitar 
■  Droceffes,  to  the  o(fa  plana,  by  part  of  the  ethmoidal 
future; — by  the  back-part  of  the  tuberofities,  to  the 
')alate  bones,  by  iht  future  palato-maxillares ;. — by  the 
I  3  pofterioF 

{h)  Cowper  \\\  Drake's  anthropol,  book  3.  chap.  10. — Medical 
iflays  aod  obfcrv,  vol.  J.  art-  30. 
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poflerlor  edges  of  their  palatine  lamelUy  to  the  oja 
palat'iy  by  the  iranfverfe  palate  future  ; — by  their  nafal 
/pines  to  the  vcfner,  by  the  fpinous  future; — by  their  \ 
fockcts,  to  the  teeth,  by  ^-^wj!)/?)^/;/; — by  the  internal  edge 
of  the  palate-plate,  to  one  another,  by  the  longitudinal 
palate  future;  on  the  upper  and  fore-part  of  which  a 
furrow  is  left  for  receiving  the  cartilage  which  forms 
the  partition  of  the  noftrils  ; — between  the  fore-part 
of  the  noftiils  and  mouth,  to  each  other,  by  the  my-m 
jlachial  future  ; — fometimes  they  are  conne£ted  to  the 
cjpt  fpongiofa  inferiora,  by  a  plain  concretion  or  unioa 
of  fubflance. 

Thefe  bones  form  the  greater  part  of  the  nofe  and^  Jsc 
of  the  roof  of  the  mouth,  and   a   confiderable  fliare' 
of  the  orbit.     They  contain   fixteen   teeth,  give  rife 
to  mufcles,  tranfmiffion  to  nerves,  ^c.  as  mention- 
ed in  the  defcription  of  their  feveral  parts. 

In  each  of  the  maxillary  bones  of  a  new-bora 
child,  the  external  orbitar  procefs  is  hollow,  with  re- 
markable holes  in  it ; — there  are  five  fockets  for  the. 
teeth,  of  which  the  two  pofterior  are  very  large,  and, 
when  divided  by  a  fecond  crofs  partition,  make  the  lug 
number  of  fockets  fix  (/). — The  palate-plate  is  cribri- 
form about  the  middle. — The  great  tuberofity  is  not 
formed  ; — inftead  of  the  antrum^  there  is  only  an  ob-> 
long  depreffion  at  the  fide  of  the  noftrils. 

OSSA  PALATI  arc  commonly  defcribed  as  two 
fmall  fquare  bones,  at  the  back-part  of  the  palate  or 
roof  of  the  mouth,  though  they  are  of  much  greater 
extent,  being  continued  up  the  back-part  of  the  no#> 
ftrils  to  the  orbit  (k).  Each  palate-bone  may  there-; 
fore  be  divided  into  four  parts,  the  palate  fquare 
bone,  the  pterygoid  procefs,  nafal  lamella^  and  orbi- 
tar procefs. 

The! 


(z)  Albin.  Ofteologen.  tab.  5.  fig.  45. — Vngebav.  de  dentit.  fecund,,: 
jun.  §  1. 

\k)  Euftach.  tab.  47.  fig.  I^  3,  6,  7,  8.— Vidus  Vidius  de  Anat. 
Kb.  a.  cap.  2.  explicat,  tab,  6.  fig.  19.— WinflQW  Mcmoirw  del'acad* 
des  fciences,  17x0, 
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The  fquare-bone  is  unequally  concave,  for  enlar- 
ging both  the  mouth  and  cavity  of  the  nofe.  The 
upper  part  of  its  internal  edge  rifes  in  a  fpine,  after 
the  fame  manner  as  the  palate-plate  of  the  maxillary 
bone  does,  to  be  joined  with  the  vomer. — Its  anterior 
edge  is  unequally  ragged,  for  its  firmer  conne£lioii 
svith  the  palate  procefs  of  the  os  mnx'illare, — The  in- 
ternal edge  is  thicker  than  the  reft,  and  of  an  equal 
furface,  for  its  conjuncSlion  with  its  fellow  of  the  o- 
iher  fide. — Behind,  this  bone  is  fomewhat  in  form  of 

crefcent,  and  thick,  for  the  firm  connection  of  the 
velum  pendulum  palati ;  the  internal  point  being  pro- 
Juced  backwards,  to  afford  origin  to  t\\t  palato-JIaphy^ 
'i/jus  or  azygos  mufcle. — ^Thls  fquarc  bone  is  well  di- 
linguifhed  from  the  pterygoid  procefs  by  a  perpendi- 
;ular  foj/h,  which,  applied  to  fuch  another  in  the 
naxillary  bone,  forms  a  paflage  for  the  palatine  branch 
)f  the  fifth  pair  of  nerves  ;  and  by  another  fmall  hole 
)ehind  this,  through  which  a  twig  of  the  fame  nerve 
■)aires. 

The  pterygoid  procefs  is  fomewhat  triangular,  hav- 
ng  a  broad  bafe,  and  ending  fmaller  above.  The 
)ack-part  of  this  procefs  has  three ^o^  formed  in  it; 
he  two  lateral  receive  the  ends  of  the  two  plates  oJE 
he  fpbenoid  bone,  that  are  commonly  compared  to  a 
)at*{i  wing  •,  the  middle^^  makes  up  a  part  of  what 
s  commonly  called  tht  fojpi  pterygoidea  ;  the  fore-fide 
)f  this  palatine  pterygoid  procefs  is  an  irregular  con- 
rave,  where  it  receives  the  back-part  of  the  great  tum 

'erofity  of  the   maxillary  bone. Frequently  fever al 

mall  holes  may  be  obferved  in  this  triangular  pro- 
:efs,  particularly  one  near  the  middle  of  its  bafe, 
vhich  a  little  above  communicates  with  the  common 
ind  proper  holes  of  this  bone  already  taken  no- 
ice  of. 

The  nafal  lamella  of  this  bone  is  extremely  thin 
.nd  brittle,  and  rifes  upwards  from  the  upper  fide  of 
he  external  edge  of  the  fquare  bone,  and  from  the 
larrow  extremity  of  the  pterygoid  procefs;  where  it 
s  fo  weak,  and,  at  the  fame  time,  fo  firmly  fixed  to 

the 
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the  7naxUlary  bone,  as  to  be  very  liable  to  be  broken 
in  feparating  the  bones. — From  the  part  where  the 
plate  rifes,  it  runs  up  broad  on  the  infide  of  the  tube" 
roftty  of  the  maxillary  bone,  to  form  a  confiderable 
(hare  of  the  fides  of  the  maxillary  firms  y  and  to  clofe 
up  the  fpace  between  tht  fphenoid  and  the  great  bulge 
of  the  maxillary  bone,  where  there  would  otherwife 
be  a  large  flit  opening  into  the  noftrils  (/).  From  the 
middle  internal  fide  of  this  thin  plate,  a  crofs-ridge 
placed  on  fuch  another  of  the  maxillary  bone  is 
.extended  ;  on  it,  the  back-part  of  the  os  fpongiofum 
tnferius  refts. — -Along  the  outfide  of  this  plate,  the 
perpendicular  fcjfa  made  by  the  palate  nerve  is  ob- 
fcrvable.  .1  ([ 

At  the  upper  part  of  this  nafal  plate,  the  palate- 
bone  divides  into  two  procelTes,  which  I  already  nam-' 
cd  orbitar  ;■ — between  which  and  the  body  of  ihefpht") 
noid  bone,  that  hole  is  formed,  which  I  mentioned  asi 
the  laft  of  the  holes  common  to  the  Jphenoid  bone.-- — -i 
Sometimes  this  hole  is  wholly  formed  in  the  os  palatiyi^ji^ 
by  a  crofs  plate  going  from  the  one  orbitar  procefs  to* 
the  other.     A  nerve,   artery,  and  vein  belonging  to   jipi 
the  noftrils  pafs  here. — The  anterior  of  the  two  orbi- 
tar procefTcs  is  the  largeft,  and  has  its  fore-part  con- jjji 
tiguous  to  the  back-part  of  the  maxillary  fmus^  and 
its  upper  furface  appears  in  the  bottom  of  the  orbit,,  i|,„ 
behind  the  back-part  of  the  os  maxillare  TiXiA  planum, — 
It  has   cells   behind,   refembling    thofe  of   the  eth- 
moid bone,  to  which  it  is  contiguous ;  it  is  placed  on- 
the  aperture  of  the  ft  mis  fphemidalis^   fo  as   to  leave; 
only  a  round  hole  at  its  upper  fore-part. — The  other 
part  of  the  orbitar  procefs  is  extended  along  the  in-i 
ternal  fide  of  the  upper  back-part  of  the  maxillary 
tuberofity,  to  the  bafe  of  the  fphenoid  bone,  between- 
the  root  of  the  prcceffus  azygos  and  the  pterygoid  pro- 
cefs. 

The  palate  fquare  part  of  this  palate-bone,  and  it^ 
pterygoid  procefs,  are  firm  and  ftrong,  with  fome- 

cancdlii 

(/)  Albin.  dc  oiEb.  §  8B. 
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ancelli ;  but  the  nafal  plate  and  orbitar  procefles  are 
^ery  thin  and  brittle. 

The  palate-bones  are  joined  to  the  maxillary^  by 
!he  fore-edge  of  the  palate  fquare-bone,  by  the  tranf^ 
erfe palate  iwiuvt : — By  their  thin  nafal  plates,  and 
part  of  their  orbitar  procefles,  to  the  fame  bones,  by 
\it  palato-maxillares  futures  : — By  their  pterygoid  pro- 
:eflcs,  and  back-part  of  the  nafal  plates^  to  the  al^ 
vefpertilioninny  by  the  fpheno'id  future  : — By  the  tranf- 
/erfe  ridges  of  the  nafal  plates,  to  the  ojfa  fpongiofa 
nferiora,  by  conta£l ;  hence  frequently  there  is  an 
ntimate  union  of  the  fubftance  of  thefe  bones  in  old 
culls  : — By  the  orbitar  procefles,  to  the  ojfa  plana  and 
ellnU  ethmoidea^  by  the  ethmoid  future  : — To  the  body 
f  \\\tfphenoid  bone  by  the  fphenoid  future  : — By  the 
nternal  edge  of  the  fquare  bones,  to  each  other,  by 
he  longitudinal  palate    future  ;    and    by  their   nafal 

ines,  to  the  vomer ^  by  ihcfpinotis  future. 

The  palate-bones  form  part  of  the  palate,  noflrils, 
•rbits,  -jindfoffa  pterygoide^y  and  they  cover  part  of 
htfinus  maxillares^  fphenoidales^  and  ethmoidei. 

Thefe  bones  are  very  complete  in  a  new-born  in- 
ant,  the  nafal  plates  being  then  thicker  and  ftronger 
han  in  adults  •,  but  the  orbitar  procefl^es  have  not  the 
ells  which  appear  in  the  bones  of  adults. 

"When  we  are  acquainted  with  the  hiftory  of  thefe 
^ones,  the  reafon  is  evident,  why  the  eyes  are  fo 
luch  afl^efted  in  ulcers  of  the  palate,  as  to  be  often 
ttended  with  blindnefs,  which  frequently  happens  in 
n  ill-managed  lues  venerea ;  or  why,  on  the  other 
and,  the  palate  fufl^ers  from  an  agylops  (/«). 

OSS  A  TURBINATE,  or  fpongiofa  inferiora,  re- 
^rnble  the  fuperior  offa  fpongiofa  in  fliape  and  fub- 
:ance,  but  have  their  anterior  and  upper  edges  con- 
guous  to  the  tranfverfe  ridges  of  the  nafal  procefl^es 

f  the  maxillary  Tind  palate  hones, From  their  upper 

raight  edge,  two  fmall  procefles  fland  out :  the  pofte- 
or,  which  is  the  broadeft,  defcends  to  cover  fome  of 
ne  antrum  Highmorianum  ;    the  anterior  rifes  up  to 

join 

(w)  Hoffman  in  Ephemcrid.  German,  cent.  I.  and  a.  obferv.  Ijj. 
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join  the  OS  unguisy  and  to  make  part  of  the  lacrymq^i 
duB.  \ 

Below  the  fpongy  bones  already  mentioned,  there 
are  fometimes  two  others,  one  in  each  noflril,  which 
feem  to  be  a  production  of  the  fides  of  the  maxillary 
ftnus  turned  downwards  («).  When  this  third  fort  of 
fpongy  bones  is  found,  the  middle  one  of  the  three 
in  each  noftril  is  the  largeft,  and  the  loweft  is  th§ 
fmalleft. — Befides  all  thefe,  there  are  often  feveral  o* 
ther  fmall  bones  (landing  out  into  the  noftrils,  that, 
from  their  ihape,  might  alfo  deferve  the  name  of 
turbinatay  but  are  uncertain  in  their  bulk,  fituation, 
and  number  (<?). 

The  names  of  thefe  bones  fufficiently  declare  theif 
fpongy  fubflance,  which  has  no  firm  external  plate 


They  are  joined  to  the  ojfa  maxillaria  palatiy  an^ 
unguis  in  old  fubjeCls,  by  a  firm  union  of  fubflancei 
And  as  this  happens  alfo  frequently  in  people  of  nd 
great  age,  fome  (p)  are  of  opinion,  that  they  fhouM 
be  efteemed  part  of  the  palate-bones  ;  others  [q] 
think,  that  fince  their  upper  edge  is  continued  by  a 
plate  to  a  part  of  the  os  ethmoidesy  they  ought  to  be  e? 
fteemcd  to  be  a  part  of  this  bone. 

Their  ufe  is,  to  ftraiten  the  noftrils,  to  afford  \ 
large  furface  for  extending  the  organ  of  fmelling,  t( 
cover  part  of  the  antra  maxillariay  and  to  aflifl  in 
forming  the  under  part  of  the  lacrymal  dudts,  th« 
orifices  of  which  into  the  nofe  are  concealed  by  theft 
bones. 

The  oJfa  turhinata  are  nearly  complete  in  a  new» 
born  infant. 

VOIvIERj  or  bone  refembling  a  plough-fhare,  ij 
the  thirteenth  of  the  upper  jaw,  without  a  fellow 
forming  the  lower  and  back  parts  of  the  partition  Oi! 
the  nofe  (r). 

(«)  Cowpcr  in  Drake's  Anthrcpolog.  book  3.  chap.  I0-.  '-^M 

(0)   SaHtoiin.  Obfervat.  anatomic,  cap.  5.  §  9.  M 

(p)   Id.  ibid.  cap.  5.  §  7. 

(q)  Hunauld  Memoiies  de  I'acad.  des  fciences,  1 730. 
.  (r)  Columb.  dc  rs  anat.  lib.  I.  cap.  8,— JFallop.  Obfervat.  anatom 
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The  figure  of  this  bone  is  an  irregular  r^om- 
)oitl. — Its  fides  are  flat  and  finooth. — Its  pofterior 
dge  appears  in  an  oblique  direction  at  the  back-part 
)f  the  noftrils. — The  upper  one  is  firmly  united  ta 
he  bafe  of  the  fphcricid  hone,  and  to  the  nafal  plate 
>f  the  ethmoid ;  and,  when  it  can  be  got  feparated, 
s  hollow,  for  receiving  the  procejfus  azygos  of  the 
'phenoid. — The  anterior  edge  has  a  long  furrow  in  it, 
^here  the  middle  cartilage  of  the  nofe  enters. — The 
ovver  edge  is  firmly  united  to  the  nafal  fpines  of  the 
rnaxillary  and  palate  bones. — Thefe  edges  of  this 
)one  are  much  thicker  than  its  middle,  which  is  as 
hin  as  the  fineft  paper  ;  by  which,  and  the  firm  u- 
lion  or  connection  this  bone  has  above  and  below, 
t  can  very  feldom  be  feparated  entire  in  adults  :  But, 
n  a  child,  it  is  much  more  eafily  feparated  entire, 
md  its  ftrufture  is  more  diftin£lly  feen  :  Wherefore 
.  fhall  examine  all  its  parts  of  fuch  a  fubjedl. 

Its  fituation  is  not  always  perpendicular,  but  often 
nclined  and  bended  to  one  fide,  as  well  as  the  nafal 
^late^f  ihe  ethtncid  hone. 

The  vomer  is  convex  at  its  upper  part,  and  then  is 
Iraight,  as  it  is  extended  downwards  and  forwards, 
A'here  it  is  compofed  of  two  plates ;    the  edges  of 

hich  have  a  great  number  of  fmall  procefles,  dif- 
3ofed  fomewhat  like  the  teeth  of  a  faw,  but  more  ir- 
;-egularly,  and  feveral  of  them  are  reflected  back. 
Between  thefe  plates  a  dee^fojfa  is  left,  which,  fo  far 
as  the  top  of  the  curvature,  is  wide,  and  has  llrong 
Ides,  for  receiving  the  prccejus  azygos  of  the  fphenoid 
Done.  Beyond  the  arch  forwards,  the  fojfa  is  nar- 
ower  and  fhallower  gradually  to  the  point  of  the 
Done,  receiving  for  fome  way  the  nafal  lamella  eth» 
-noidea ;  which,  after  the  oflTification  is  complete,  is 
fo  clofely  united  to  the  vomer  by  the  little  procefles 
piercing  into  its  fubftance,  as  to  prevent  any  fepara- 
ion  ;  on  which  account,  it  has  been  efl:eemed  by 
bme  (j-)  a  part  of  the  ethmoid  bone.  The  middle 
artilage  of  the  nofe  fills  up  what  remains  of  the 

fofa 

{s)  Lieutiiud.  Eflius  anatomlques  I.  kCX,  Tos  ethmotde. 
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fojfa  at  its  fore-part. — The  pofterior  ^^g't  of  the  w^- 
mer^  which  appears  above  the  back-part  of  the  palate 
bones,  is  broader  above  ;  but  as  it  defcends  forwards, 
becomes  thinner,  though  it  is  ftill  folid  and  firm. — 
The  lower  edge  of  this  bone,  which  refts  on  the  na- 
fal  fpine  of  xht  palate  and  maxillary  bones,  has  a  lit- 
tle furrow  on  each  fide  of  a  fmail  middle  ridge,  an- 
fwering  to  the  fpines  of  the  bones  of  different  fides, 
and  the  interftices  between  them.  This  edge,  and 
the  upper  one,  meet  in  the  pointed  fore-end  of  this 
bone. 

The  body  of  the  vomer  has  a  fmooth  furface,  and 
folid,  but  thin  fubftance  ;  and  towards  its  fides,  where 
it  is  thickeft,  fome  can^elli  may  be  obferved,  when  the 
bone  is  broken. 

It  is  joined  above  to  thej^Z^^/^wW  and  ethmoidhones, 
and  to  the  middle  cartilage  of  the  nofe  by  JchyideU" 
fts ; — below,  to  the  maxillary  and  palate  bones,  by 
thefpinous  future. 

The  vomer  divides  the  noftrils,  enlarges  the  organ 
of  fmelling,  by  allowing  place  for  expanding  the 
membrane  of  the  nofe  on  its  fides,  and  fuftains  the- 
palate-plates  of  the  maxillary  and  palate  bones, 
which  otherwife  might  be  in  hazard  of  being  prefied 
into  the  noftrils  5  while  the  vofner  is  fecured  from 
fhuffling  to  one  fide  or  other  by  the  double  fchyndek-' 
JtSy  by  which  it  is  joined  to  the  bonss  above  and  be- 
low. 

Thefe,  then,  are  all  the  bones  which  compofe  the 
upper  jaw,  except  the  teeth,  which  are  (o  much  akin' 
to  thofe  of  the  lower  jaw,  that  I  choofe  to  make  one] 
defcription  ferve  for  both,  in  which  the  differences! 
obfervable  in  them  (hall  be  remarked,  after  the  fe-] 
cond  part  of  the  face,  the  lower  jaw,  is  examined  ; 
becaufe  the  ftrud^ure  of  the  teeth  cannot  be  well 
underftood,  until  the  cafe  in  which  they  are  fet  is  ex- 
plained. 

MAXILLA  INFERIOR  (/),  the  lower  jaw,  con-ij 

ml 

(0  Tnef,  ff-iccytivj  mandibula,  fades. 
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£fts  only  of  one  moveable  bone,  and  fixteen  teeth  in- 
'cafed  into  it. 

This  bone,  which  is  fomewhat  of  the  figure  of  the 
Greek  letter  »>,  is  fituated  at  the  lower  part  of  the 
face,  fo  as  its  convex  middle  part  is  forwards,  and  its 
legs  are  flretched  back.  It  is  commonly  divided  into 
the  chin,  fides,  and  procefTes. — The  chin  is  the  mid- 
dle fore-part,  the  extent  of  which  to  each  fide  is 
marked  on  the  external  furface  by  the  holes  obferv- 
ible  there,  and  internally  by  the  beginv'ng  of  an  ob- 
ique  ridge. — Beyond  thefe  the  fides  appear,  and  are 
,:outinued  till  the  bone,  by  bending  upwards,  begins 
0  form  the  procefies. 

On  the  fore-part  of  the  chiu,  a  iranfverfe  ridge  ap- 
)ears  in  the  middle,  on  each  fide  of  which  the  miifcu^ 
quadratic  or  depr^jjorei  lah'ii  uiferioris^  and  the  leva' 
res  lahii  ififerions,   deprefs   the   bone:    And   below 
hefe  prints,  a   fmall  rifing    may   be  obferved,  where 
he  deprejfar^s  commence. — On  the  back-part  of  the 
bin,   fometimes   three,  always   two,  fmall  protube- 
ances   appear   in    the   middle.     To  the   uppermoft, 
'hen  it  is  fcen,  the  franuni  of  the  tongue  is  con- 
ceded.    From  the  middle  one,  the  mufcidi  g^rdo-glof- 
rife ;  and  from  the  lowell,  the  genio-hyoidei  have  their 
igin.     Below  the  lalt,  we  fee  two  rough  finuofities 
jrmed  by  the  digajlric  mufcles. 
At  the  lower  and  fore-part  of  the  external  furface 
each  fide  of  the  lower  jaw,  a  fmall  em.inence  may 
;   obferved,   where   the  deprejfor   labiorutn   coiumums 
fes.     Near  the  upper  edge  ot  the  fide,  a  ridge  runs 
gth-ways,  to  which  the  under-part  of  the  mufculus 
ccitiator  is  connected. — Internally,  towards  the  up- 
r  edge  of  each   fide,  another  ridge  appears,  from 
lich  the  mylo'hyoidei  have  their  origin,  and  to  which 
e  internal  membrane  of  the  gums  adheres. 
In  the   upper  edge   of  both  chin   and  fides  are  a 
eat  many  deep  pits  or  fockets,  for   receiving  the 
5ts  of  the  teeth.     The  number  and  magnitude  of 
efe   fockets  are   various,   becaufe  of  the  different 
mber,  as  Avell  of  the  teeth  themfelves,  as  of  their 
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roots,  in  different  people.  Thefe  fockets  in  this 
lower  jaw,  as  well  as  in  the  upper  one,  are  lefs  deef 
as  old  age  comes  on  ;  when  freed  from  the  teeth  bj 
any  means,  they  are  fome  time  after  filled  up  witi 
an  ofleous  net-work,  which  at  laft  becomes  entireK 
folid,  and  as  fmooth  as  any  other  part  of  the  bone 
fo  that  in  a  great  many  old  jaws,  one  cannot  obfervi 
a  veftige  of  the  fockets  :  But  then  the  jaw  become 
lefs,  and  much  narrower  {u). — Hence  we  may  knoM 
why  the  chin  and  nofe  of  edentulous  people  are  mucfl 
nearer  than  before  the  teeth  were  loft  ;  while  thcii 
lips  either  fall  in  towards  the  mouth,  or  ftand  proml 
nent  forwards. — When  new  teeth  are  protruded,  n&i\ 
fockets  are  formed  (x). — The  lower  edge  of  the  chir 
and  fides  is  fmooth  and  equal,  and  is  commonly  call 
ed  the  hfe  of  the  lower  jaw. — The  ends  of  the  bafe 
where  the  jaw  turns  upwards,  are  called  its  angles 
the  external  furface  of  each  of  which  has  feveral  in- 
equalities upon  it,  where  the  majjfeter  mufcle  is  m 
ferted  ;  as  the  internal  furface  alio  has,  where  thi 
fterygoideus  internus  is  inferted,  and  a  ligament  eX 
tended  from  ih^JIyloid  procefs  of  the  temporal  boni 
is  fixed. 

The  procefTes  are  two  on  each  fide. — The  anterio 
iliarp  thin  coromid  ones  have  the  crotaphyte  mufcl€ 
inferted  into  them. — The  pofterior  proceffes  or  con 
dyles  {y)  terminate  in  an  oblong  fmooth  head,  fup 
ported  by  a  cervix.  The  heads,  whofe  greatefl  lengt 
•is  tranfverfe,  and  whofe  convexity  is  turned  forwards 
are  tipped  with  a  cartilage,  as  the  articulated  part 
of  all  other  moved  bones  are. — The  fore-part  of  tl 
root  and  neck  of  thefe  condyloid  procefies  are  a  lietl 
hollow  and  rough,  where  the  external  pterygoid  mui 
cles  are  inferted. 

The  holes  of  the  lower  jaw  are  two  on  each  fidtfi 
one  at  the  root  of  the  proceffes  internally,  where 
large  branch  of  the  third  branch  of  the  fifth  pair  ( 

new 

(«)  Vefal.  Anat.  lib.  1.  cap,  la  •  - 

(x)  Fallop.  Obferv.  anat. 
f;f)  Articulatgrij, 
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;erves  enters  with  an  artery,  and  a  vein  returns.  A 
mall  (harp  procefs  frequently  juts  out  backwards 
rom  the  edge  at  the  fore-part  of  this  hole,  to  which 
.  ligament  extended  from  the  temporal  bone  is  fixed 
.y)j  which  faves  the  nerve  and  vefl'c^ls  from  beiiig 
00  mnch  preilcJ  by  the  [)terygoid m\i{c\cs. — From  the 
ower  lide  of  this  hole,  either  a  fmall  fuperficial  ca- 
lal  or  a  furrow  dcfcends,  where  a  branch  of  the 
lerve  is  lodged,  in  its  way  to  the  mslo-hyoldcus 
■nufcle  and  fublingual  gland  {%)..  The  other  hole  is 
xternal,  at  the  confines  of  the  chin,  where  branches 
f  the  nerve  and  vclTels  come  out. — The  canal  be- 
wixt  thcfe  two  holes  is  form.ed  in  the  middle  of  the 
ubftance  of  the  bone,  and  is  pierced  by  a  great  num- 
)er  of  fmall  holes,  by  which  the  nerves  and  blood- 
eiTcls  of  the  caucdli  and  teeth  pafs. — '1  his  canal  is 
ontinucd  a  little  further  than  ihc  e:;tcrnal  hole  at 
he  chin. — On  account  of  the  vciibls  auvi  nerves  in 
he  lower  jaw,  fractures  of  it  may  bo  ati'.nc'.td  Vviih 
iangerous  fymptoms. 

'1  he  furface  of  the  lower  jaw  is  hard  and  firm,  cx- 
ept  at  the  fpongy  fockets,  where  however  it  is  flrcnger 
h4n  the  upper  jaw. — Its  internal  fubilance  is  cellular, 
ithout  any  folid  partition  between  the  caJiccUi  in  its 
niddle. — At  the  bife,  efpecially  of  the  chin,  where 
his  bone  is  moft  expofed  to  injuries,  the  folid  fides 
i)f  it  aie  thick,  compa6l,  and  hard. 

The  lower  jaw  generally  receives  the  roots  of  fix- 
peen  teeth  into  its  fockecs,  by  gomphofis  ,-  and  its  r^;;- 
j[y/(9/V/ procefles,  covered  with  cartilage,  are  articulated 
ivith  the  temporal  bones,  in  a  manner  that  is  not  com- 
nonly  defcribed  right :  For,  as  was  already  mentioned 
n  the  defcription  of  the  temporal  bones,  not  only  the 
ore-part  of  the  cavity  between  the  zygomatic,  auditory^ 
jmd  "y^^/Vw/proceffcs,  but  alio  the  adjoining  tubercle  at 
he  root  of  the  zygomatic  procefs  of  each  os  temporum  is- 
'ovtred  with  a  fmooth  cartilage,  for  this  articulatioi;.. 
Uete  aUb  an  intermediate  moveable  cartilage  is  pla- 
L  K  2  ced, 

(y)  Wtitbrecht  Syndcfmolog.  fig.  3^,  I. 
(z;  Piilt)  n.  Aiiat.  clviriii.  traitc  5.  chap.  6, 
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ced,  which  being  thin  in  the  middle,  and  thick  at  ihe 
edges,  is  concave  on  both  fides  j  and  is  connected  fo 
firmly  by  ligaments  to  each  condyle,  as  to  follow  the 
motions  of  the  condyle ;  and  fo  loofely  to  the  temporal 
•  bone,  as  readily  to  change  its  fituation  from  the  ca- 
vity to  the  tubercle,  and  to  return  ^garn  ;  while  the 
common  ligament  of  the  articulation  affords  fpace  e- 
nough  for  fuch  a  change  of  place  backwards  and 
forwards ;  but,  like  other  ligaments  of  the  joints  by 
ghiglimus,  is  ftrong  and  (hort  at  the  fides,  to  confine 
the  lateral  motions. 

When  therefore  the  teeth  of  both  jaws  coincide,  Ij 
the  condyles  are  lodged  feeurely  in  the  temporal  cavi- 
ties, but  their  motions  to  either  fide  mud  be  confin- 
<*d  both  by  the  firmnefs  of  the  ligaments,  and  the 
rifing  brims  which  are  on  each  ^^^\^  of  the  cavities. — 
"When  the  jaw  is  brought  dire6lly  forwards,  the  con- 
4:iyle  and  intermediate  cartilages  defcend  and  advance 
forwards  upon  the  tubercles. — In  this  fituation  the 
lateral  motions  are  a  little  more  free  than  in  the  for- 
mer one,  from  the  want  of  rifing  brims  to  flop  the 
condyles. — When  the  fore-teeth  of  the  lower  jaw  are 
moved  forwards,  and  to  a  fide,  the  condyle  of  the 
opponte  fide  is  either  advanced  from  the  cavity  to  the 
tubercle,  while  the  condyle  of  the  fame  fide  rem.ains 
in  the  cavity  ;  or  if  both  condyles  are  on  the  tu- 
bercles, when  the  jaw  is  moved  obliquely  to  a  fide, 
the  condyle  of  the  fide  to  which  the  motion  is  made, 
ilides  back  from  the  tubercle  to  the  cavity. — Where 
the  mouth  is  opened  by  the  defcent  of  the  lower  jaw, 
the  fore-part  of  it,  where  the  deprejfmg  mufcles  are 
fixed,  is  drawn  backwards,  as  well  as  downwards, 
"while  refinance  is  made  to  the  angles  moving  back- 
wards by  the  maffeter  and  internal  pterygoid  mufcles, 
and,  at  the  fame  time,  the  external  pterygoid  draw  the 
condyles  and  their  moveable  cartilages  forwards;  and 
therefore,  when  the  mouth  is  opened,  the  condyles 
are  carried  forwards  upon  the  tubercles,  and  the  axis 
of  motion  of  the  bone  is  a  little  above  its  angles. 
But  in  this  fituation  there  is  lefs  refiftance  than  in 

any 


Of    the   skeleton.  ii;^ 

Miy  Other,  to  the  condyles  luxating  forwards ;  a  dif- 
^afe  which  feldom  happens,  except  when  people  are 
Taping  too  wide  •,  and  therefore  the  common  praftice 
3f  nurfes,  who  fupport  the  jaw  of  infants  when  ibcy 
ire  yawning,  is  reafonable. — In  chewing  there  is  a 
ucceflion  of  the  motions  above  defcribed  (n). 

Here  a  general  remark  may  be  made.  That  where- 
:ver  moveable  cartilages  are  found  in  joints,  either 
the  articulated  bones  are  of  fuch  a  figure,  or  fo  join- 
d  and  fixed  by  their  ligaments,  that  little  motion 
ivould  be  allowed  without  fuch  cartilages ;  or  elfe 
fome  motions  are  necelTary  to  the  right  ufe  of  the 
'member,  which  the  form  of  the  articulation  would 
not  otherwtfe  admit  of.  This  will  more  fully  appear 
ifier  the  other  joints  with  fuch  cartilages  are  dv-. 
fcribed. 

In  a  child  bom  to  the  full  time,  the  lower  jaw  ifi 
ompofed  of  two  bones,  connected  by  a  thin  carti- 
lage in  the  middle  of  the  chin,  which  gradually  ofTi- 
Ses,  and  the  two  bones  intimately  unite. — In  each  of 
hefe  bones  there  are  five  or  fix  fockets  for  teeth,  as  In 
the  upper  jaw. 

After  I  have  thus  defcribed  the  incafement  of  the 
:eeth,  the  infcrtion  of  fo  many  mufcles  of  the  tongue,^ 
ind  of  the  os  hyoidesy  the  connection  of  the  mem- 
brane of  the  tongue  to  the  maxillary  bone,  and  the 
notions  of  this  bone  -,  it  is  eafy  to  fee,  that  the  lower 
aw  muft  be  a  principal  inftrument  in  manducation, 
leglutition,  and  fpeech. 

The  TEETH  are  the  hard  white  bodies  placed  ia 
;he  fockets  of  both  jaws.  Their  number  is  general- 
y  fixteen  above,  and  as  many  below  ;  though  fome 
)eople  have  more,  others  have  fewer. 

The  broad  thick  part  of  each  tooth  which  appears 
urithout  the  focket,  is  the  hafe  or  body  (/;). — The 
mailer,  groceffes  funk  into  the  maxilUy  are  the  rcois 
K  3  or, 

(fl)  For  a  more  full  account  of  this  articulation,  vide  Edinburg? 
/[edical  Eflays  and  obierv.  vol.  I.  art.  II,  and  vol.  3.  urt.  13.— 
flemoires  de  I'acad.  des  fcicnces,  1744.- 

(J)  Corona. 
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OT  fangs y  which  become  gradually  fmaller  towards  the 
end  fartheft  from  the  bafe,  or  are  nearly  conical,  by 
which  the  ftirface  of  their  fides  divides  the  prefTure^ 
made  on  the  bafes,  to  prevent  the  foft  parts,  which 
are  at  the  fniall  points  of  the  fockets,  to  be  hurt  by 
fuch  preiTure. — At  the  place  where  the  bafe  ends, 
and  the  roots  begin,  there  is  generally  a  fmall  circu- 
lar depreflion,  which  fome  call  the  nech  or  collar. 

Without  the  gums,  the  teeth  are  covered  with  no 
membrane,  and  they  are  faid  to  have  no  proper />m(7- 
Jieum  v»'ithln  the  fockets  ;  but  that  is  fupplied  by  the 
redeemed  membrane  of  the  gums  ;  which,  after  a; 
good  inje<ftion,  may  be  evidently  feen  in  a  young 
fubje£l,  with  the  vefTels  from  it  penetrating  into  the 
fubllance  of  the  teeth  ;  and  it  may  be  difcovered  \n% 
any  tooth  recently  pulled,  by  macerating  it  in  wa- 
ter (r).  The  adhefion  of  this  membrane  to  t'hefe. 
roots  is  flreiigthencd  by  the  fmall  furrows  obfervabfef;  I 
on  them.  V  I 

Each  tooth  is  compofed  of  its  ccrtcr,^  or  enamet^ 
and  an  internal  bony  fubftance.  The  cortex  has  no" 
cavity  or  place  for  m.arrow  ;  and  is  fo  folid  and  hard, 
that  iavvs  or  files  can  with  difficulty  make  impreffion 
on  it.  It  is  thickeft  upon  the  bafe,  and  gradually, 
•as  the  roots  turn  fmaller,  becomes  thinner,  but  not 
proportionally  to  the  difference  of  the  fize  of  the  bafe 
and  roots. — ^The  fibres  of  this  enamel  are  all  perpen- 
dicular to  the  internal  fubflance,  and  are  ftraight  on 
the  bafe,  but  at  the  fides  are  arched  with  a  convex 
part  towards  the  roots  {d) ;  which  makes  the  teeth. 
refift  the  compreffion  of  any  hard  body  between  the 
jaws,  with  lefs  danger  of  breaking  thefe  fibres,  thanf^ 
if  they  had  been  fituated  tranfverfely.  The  fpongyi 
fockets  in  which  the  teeth  are  placed,  likewife  ferve  | 
better  to  prevent  fuch  an  injury,  than  a  more  folid,' 
bafe  would  have  done. — Notwithftanding  the  great 
hardnefs  of  this  cortex,  it  is  waited  by  manducation. 

Hence 

(c)  Cowper  Anatom.  expHcat.  tab.  9a,  iig.  7,  lit,  E« 
{d)  Haver's  Ofteolog.  noY,  difc.  I. 
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[Hence  th<:  (liarp  edges  of  fome   teeth   are  blunted, 
nd  made  broad,  while  the   rough   furfaccs  of  others 
are  made  fmooth  and  fiat,  as  people  advance  in  life. 

The  bony  part  of  the  teeth  has  its  fibres  running 
'flraight,  according  to  the  length  of  the  teeth.  When 
it  is  expofed  to  the  air,  by  the  breaking  or  falling  off 
y{  the  hard  cortex,  it  foon  corrupts.  And  thence  ca- 
rious teeth  are  often  all  hollow  within,  when  a  very 
frnftll  hole  appears  only  externally. 
,  The  teeth  have  canals  formed  in  their  middle, 
wherein  their  nerves  and  blood-veflels  are  lodged  ; 
Avhich  they  certainly  need,  being  conilantly  wafted 
by  the  attritiori  they  are  fubje6:ed  to  in  raanduca- 
iion,  and  for  their  further  growth,  not  only  after 
ihey  firO;  appear,  but  even  in  adults  ;  as  is  evident 
Avhen  a  tooth  is  taken  out  :  For  then  the  oppofite  one 
•be'-omes  longer,  and  thofe  on  each  f.d^  of  the  empty 
rocket  turn  broader;  fo  that  when  the  jaws  are 
Drought  together,  it  is  fcarce  obfervable  where  the 
:ooth  is  wanting  (<?). 

The  vcflels  are  eafily  traced  fo  long  as  thev  are  in 
:he  large  canal,  but  can  fcarce  be  cbfcrved  in  their 
jiftribution  from  that  to  the  fubftance  of  the  teeth  of 
idults.  Ruyfch  {h)  however  affirms,  that  after  inject- 
ion, he  could  trace  the  arteries  into  the  hardeft  part 
)f  the  teeth  ;  And  Leewenhoek  (c)  fufpe£led  the  fi- 
pres  of  the  caUx  to  be  veflcls.  In  children  I  have 
frequently  injefted  the  veffels  of  the  teeth  as  far  as 
heir  bafe  :  And  in  fuch  as  are  not  intirely  ofTified, 
one  can  with  a  lucky  injection  fill  fo  many  vellcls,  as 
a  make  both  the  outfide  and  infide  of  the  cortical 
)art  appear  perfectly  red. — This  plentiful  fupply  of 
effels  muft  expofe  the  teeth  to  the  fame  diforders 
hat  attack  other  vafcular  parts  j  and  fuch  teeth  as 
lave  the  greatefl  number  of  veflels,  muft:  have  the 
Tioft  numerous  chances  of  being  feized  with  thefe 
Jifcafes. 
Every  root  of  each  tooth  has  fuch  a  diftind  canal, 

with 

.(a)  Ingrar  de  tumor,  cap.  i.  p.  24.  25.  26. 
{b)  Thefaur.  10.  num.  27. 
{£)  Arcan.  natur.  o^ntinuat.  epift.  p.  3. 
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with  vefTels  and  nerves  in  it.  Thefe  canals  in  thQ 
teeth  with  more  than  one  root,  come  nearer  each  o- 
ther,  as  they  approach  the  bafe  of  the  tooth  5  and  at 
laft  are  only  feparated  by  very  thin  plates,  which  be- 
ing generally  incompleat,  allow  a  communication  of 
all  the  canals  ;  and  frequently  one  common  cavity 
only  appears  within  the  bafe,  in  which  a  pulpy  fub- 
ftance  compofed  of  nerves  and  vefTels  is  lodged.  The 
condition  therefore  of  the  nerves  here,  bears  a  ftrong 
analogy  to  that  of  the  cutaneous  nerves  which  ferve 
for  the  fenfation  of  touching. 

The  entry  of  the  canals  for  thefe  veffels  is  a  fmall 
hole  placed  a  little  to  a  fide  of  the  extreme  point  of 
each  root  •,  fometimes,  efpecially  in  old  people,  this 
hole  is  entirely  clofed  up,  and  confequently  the  nervej 
and  blood-veffels  are  deftroyed  (J). 

The  teeth  are  feen  for  a  confiderable  time  in  form 
of  mucus  contained  in  a  membrane,  afterwards  a  thin 
cortical  plate,  and  fome  few  ofleous  layers  appear 
within  the  membrane,  with  a  large  cavity  filled  with 
mucus  in  the  middle  •,  and  gradually  this  exterior  fliell 
turns  thicker,  the  cavity  decreafes,  the  quantity  of 
mucus  is  lefTened,  and  this  induration  proceeds  till  all 
the  body  is  formed  5  from  which  the  roots  are  after- 
wards produced. 

In  young  fubje£ts,  different^^w/V/^  or  rudiments 
of  teeth  are  to  be  obferved.  Thofe  next  the  gums 
hinder  ordinarily  the  deeper  feated  ones  from  making 
their  way  out,  whik  thefe  prevent  the  former  from 
fending  out  roots,  or  from  entering  deep  into  the  bo»  n 
ny  fockets  of  the  jaws  ;  by  which  they  come  to  be  lefsV 

fixed. 

Children  are  feldom  born  with  teeth  *,  but  at  twQ- 
years  of  age  they  have  twenty;  and  their  number 
does  not  increafe  till  they  are  about  feven  years  old> " 
when  the  teeth  that  firll  made  their  way  through  the 
gums  are  thrufl  out  by  others  that  have  been  formed  1 
deeper  in  the  jaw,  and  fome  more  of  the  teeth  begin  i 
to  difcover  themfelves  farther  back   in   the  mouth. 

About 

U)  De  U  Hire  Hifloire  4e  Tacad.  des  fcienccs,  1693, 
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^bout  fourteen  years  of  age,  fome  more  of  the  firfl 
rop  are  fhed,  and  the  number  is  increafed. — This 
[iedding  of  the  teeth  is  of  good  ufe ;  for  if  the  firft 
ad  remained,  they  would  have  flood  at  a  great  dif- 
ance  one  from  another ;  becaufe  the  teeth  are  too 
ard  in  their  outer  crufl,  to  increafe  fo  faft  as  the 
aws  do.  Whereas  both  the  fecond  layer,  and  the 
eeth  that  come  out  late,  meeting,  while  they  arc 
3ft,  with  a  confiderable  refiftance  to  their  growth  in 
sngth,  from  thofe  fituated  upon  them,  neceflarily 
ome  out  broad,  and  fit  to  make  that  clofe  guard  to 
ic  mouth  {e)y  which  they  now  form. 

The  teeth  are  joined  to  the  fockets  by  go mp^c/isy  and 
he  gums  contribute  to  fix  them  there  ;  as  is  evident 
y  the  teeth  falling  out  when  the  gums  are  any  way 
eftroyed,  or  made  too  fpongy ;  as  in  the /curvy  or 
livations  :  whence  fome  [g)  clafs  this  articulation 
ith  ihtfyjfarcofis. 

The  ufes  of  the  teeth  are  to  mafticate  our  aliment, 
ttd  to  afllft  us  in  the  pronunciation  of  feveral  let- 
;rs. 

Though  the  teeth  fo  far  agree  in  their  ftru£lure, 
et,  becaufe  of  fome  things  wherein  they  differ,  they 

e  generally  divided  into  three  cJaHes,  viz.  inciforesy 
winiy  and  mclares. 

The  incifores  {h)  arc  the  four  fore-teeth  in  each  jaw, 
iceiving  their  name  from  their  office  of  cutting  our 
iment  *,  for  which  they  are  excellently  adapted,  being 
ich  formed  into  a  (harp  cutting  edge  at  their  bafcy 
their  fore-fide  turning  inwards  there,  while  they 
•e  floped  down  and  hollowed  behind  (/)  ;  fo  that 
ley  have  the  form  of  wedges  ;  and  therefore,  their 
3wer  of  a6ling  mufl  be  confiderably    increafed 

eing  in  the  a£lion  of  the  incifores,  a  perpendicular 
Dmpreffion  is  only  neceflary,  without  any  lateral 
iotion,  they  are  not  fo  firmly   fixed  in  their  fockets 

as 

(^)  Drake's  Anthropolog.  book  4.  chap.  3. 

'orii,  quaterii,  primi,  prltnores,  anteriorcs,  acuti. 
(?)    0;,^jry.5.;. 
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z$  the  other  teeth  are,  each  having  only  one  fliorf 
root,  but  that  is  broader  from  before  backwards,  thaa 
to  either  fide,  to  have  the  greateft  ftrength  where  it 
is  expofed  to  the  ftrongeft  force  applied  to  it  {k). 

The  iricifores  of  the  upper  jaw,  efpecially  the  two^ 
middle  ones  (/),  are  broader  and  longer  generally  than 
thofe  of  the  under  jaw. 

In  a  new-born  infant,  the  outer  fhell  of  the  body 
of  thefe  teeth  is  only  hardened.— Afterwards,  when. 
th^JlaJtiina  of  two  fets  are  formed,  each  has  its  own 
focket,  thofe  neareft  to  the  edge  of  the  gums  being, 
placed  more  forward,  and  the  others,  are  lodged  far* 
ther  back  within  the  jaw-bones. 

Cnnifji  {m),  from  the  refemblance  to  dogs  tufks, 
are  one  on  each  fide  of  the  iricifores  in  each  jaw. — ' 
The  two  in  the  upper  jaw  are  called  eye-teeth,  from 
the  communication  of  nerves  which  is  faid  to  be  be- 
twixt them  and  the  eyes. — The  two  in  the  lower  ja-w 
are  named  angular  or  luihe-teethy  becaufe  they  fupport 
the  angles  of  the  mouth. 

The  canini  are  broader,  longer,  and  (Irongcr,  thaa 
the  ifjcifores. — ^Their  bafes  are  formed  into  a  fliarp 
edge,  as  the  iticifores  are  ;  only  that  the  edge  rifes  in- 
to a  point  in  the  middle. — Each  of  them  has  gene-< 
rally  but  one  long  root,  though  fometiraes  they  have 
two  («).  The  roots  are  crooked  towards  the  end.— ^ 
The  canini  of  the  upper  jaw  are  larger,  longer,  and 
■with  more  crooked  roots,  than  thofe  of  the  unde» 
jaw. — The  form  of  their  bafe  is  fit  both  for  piercing 
and  cutting,  and  the  long  crooked  root  of  each  m,akes 
it  fecure  in  the  focket. 

The  canini  of  a  child  are  in  much  the  fame  condi- 
tion as  the  iricifores  are. 

The  denies  molares,  or  grinders  (<?),  which  have  got 
their  name  becaufe  they  grind  our  food,  are  general- 
ly 

(^)  Lettre  fur  Tofteologie,  afcribed  to  Du  Verney. 
(/)  Duales. 

(w)   KuvsJovTff,  rirorij,  fracflorii,  collaterales,  rollnmellares. 
(m)  Faiichnrd,  Ghirurgien  dcntifte,  diap.  I. 
(o)  Mv\ir«(,  you-Y''"  fj.vKoi,  -rxxtsi;^  fpci(nft{,  jnaxillares,   mtH 
Biss,  ciaval^s\  huccarurn. 
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Hy  five  in  each  fide  of  each  jaw ;  In  all  twenty.  Their 
baifes  are  broa-der,  more  fcabrous,  and  with  a  thinner 
icortical  fubfldnce,  than  the  other  t^eth.  They  have 
alfo  more  poots,  and  as  thefe  roots  generally  divari- 
cate from  each  other,  the  partitions  of  the  fockets 
|>etween  them  bear  a  large  ihare  of  the  great  preflure 
they  fufFer,  and  hinder  it  to  a<£l  on  their  points  (/>). 

The  bafe  of  the  firft  grinder  has  an  edge  pointed 
in  the  middle,  on  its  outfide,  refembling  the  canifii ; 
from  which  it  flopes  inv/ards  till  it  rifes  again  into  a 
point. — It  has  generally  but  one  root,  which  fome- 
timcs  is  long  and  crooked  at  its  point. 

The  fecond  detis  mo/nris  has  two  points  on  its  bafe, 
rifing  near  equally  on  its  out  ^ml  infide. — It  has  two 
roots,  either  feparate  or  run  together,  but  fliorter  than 
the  root  of  the  firft. — Thefe  two  anterior  grinders  are 
much  fmaller  than  the  three  that  are  placed  farther 
back  in  the  mouth. 

The  third  and  fourth  arc  very  broad  in  their  bafes, 
with  four  or  five  points  (landing  out ;  and  they  have 
three  or  more  roots. 

The  fifth,  cabled  commonly  dens  faplentia  (^),  from 
its  coming  through  the  gums  later  than  the  other 
grinders,  has  four  points  on*  its  bafe,  which  is  not 
fo  large  as  the  bafe  of  the  third  and  fourth,  and  its 
roots  are  lefs  numerous. 

The  incifores  of  the  upper  jaM^,  being  broader  than 
(thofe  of  the  lower  jaw,  make  the  fuperior  grinders  to 
be  placed  fo  much  farther  back  than  the  lower  ones, 
that  when  they  are  brought  together,  by  flmtting  the 
■mouth,  the  points  of  the  grinders  of  the  one  jaw  en- 
ter into  the  depreflions  of  the  oppofite  grinders,  and 
tbey  are  all  equally  applied  to  each  other,  notwith- 
ftanding  the  inequality  of  their  furface. 

The  numerous  roots  of  the  denfes  molares  prevent 
dicir  loofening  by  the  lateral  preflure  they  fufFer  in 
grinding  J  and  as  th^  fockets  in  the  upper  jaw  are 

more 

(p)  Lettre  fur  I'ofteologle. 

(?)  Si'fpovifwptf,  xf-jcvrnptf,  •v^ij^cvof,  fenfus,  ititcUeftus,  ferotini, 
xta:em  complentes,  genuini,  moderatore?, 

i 
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more  fpongy,  and  the  teeth  are  more  liable,  by  thelt 
Situation,  to  fall  out  (r),  the  grinders  there  have  more 
numerous  and  more  feparated  roots  than  in  the  lower 
jaw  (j-).  The  number  however  of  the  roots  of  the 
teeth  of  both  jaws  is  very  uncertain  ;  fometimes  they 
are  more,  fometimes  fewer  ;  frequently  feveral  roots 
are  joined  together  ;  at  other  times  they  are  all  dif- 
tin£l.  The  difpofition  of  fuch  as  are  difl:in£l  is  alfo 
various  ;  for  in  fome  the  roots  fland  out  flraight,  in 
others  they  feparate,  and  in  others  again  they  are 
crooked  inwards.  When  the  roots  are  united,  we 
can  ftill  diftinguifh  them,  by  remarking  the  number 
of  fmall  holes  at  their  points,  which  determine  the 
number  of  roots  each  tooth  ought  to  be  reckoned  to 
have. 

At  the  time  of  birth  only  two  dentes  molares  in 
each  jaw  have  begun  to  oflify,  and  that  at  little  more 
than  the  bafe ;  which  has  feveral  fliarp  points  fland- 
j«g  out  from  it. — The  temporaneous  grinders  are 
placed  more  directly  upon  the  internal  fet  than  the 
other  two  clafles  are ;  fometimes  there  is  a  piece  of 
the  bone  of  the  jaws  between  the  two  fets;  in  othef 
children,  the  two  fets  have  no  bone  interpofed  be- 
tween them. 

From  what  has  been  faid,  the  anfwers  to  the  follow- 
ing queries  may  be  given. 

Why  are  children  fubjedl  to  falivatlon,  fever,  con- 
vulfion,  vomiting,  purging,  ^c.  when  their  teeth 
are  breeding  or  cutting  the  gums  .'* 

Why  in  children  do  the  deittes  incifores  firfl  cut  the 
gums,  the  £anini  next,  and  molares  laft? 

Why  do  children  (bed  their  teeth  ? 

Whejefore  have  thefe  temporaneous  teeth  generally  \ 
no  roots,  or  very  fmall  ones  ? 

Why  have  thefe  firft  teeth  fometimes  roots,  and 
that  more  frequently  in  teeth  pulled  by  art  than  in 
tkofe  which  are  ftiedded  by  nature  {a)  ? 

Why 


(r)  Galen,  de  offib.  cap.    5. 

(s)  FaucharJ.  Chirurg.  dent.  chap.    I. 

{a)  Fauchard,  Chirurgicn  dcntiftc,  p.  7 


Of    the    skeleton.  121 

W^hy  do  thefe   roots    frequently    come    outwards 
ii:hrough  the  gums  ? 
[     Whence  come  butter  or  buck  teeth  ? 
h    How  do  thefe  teeth  fometimes  go  into  the    natural 
jow  with  the  others,  after  pulling  a  rotten  tooth  near 
hem  ? 

How  have  fome  people  got  two  rows  of  teeth  in 
)rje  or  both  jaws  {})  ? 

Why  do  the  teeth  of  old    people  loofen,  and   then 
irop  out  entire  ? 
Whence  arife  the  new  fets  of  teeth    which   feveral 

I 'Id  people  obtain  (c)  ? 
■■   Why  are  not  the  gums  of  toothlefs  old  people  torn 
;iy  the  hard  fockets  in  chewing  ? 

Why  are  the  teeth  infendble  when  flightly  filed  or 

fped  ? 

How  come  they  to  be  fenfible  of  heat  or  cold,  to 
e  fet  on  edge  by  acids,  or  to  give  an  uneafy  fenfa- 
on  when  gritty  or  fandy  fubftances  are  rubbed  be- 
tveen  them  ? 

Why  does  a  perfon  who  has  a  pained  tooth  imagine 

longer  than  any  other  ? 

What  is  the  reafon  of  fome  perfons  dying  convul- 
d,  upon rafping  or  filing  down  anovergrowntooth  (a')  ? 

How  do  the  teeth  break  and  moulder  away  with- 
at  any  pain  in  fome  people,  and  not  in  others  ? 

What  parts  are  affected  in  the  tooth-ach  ? 

What  arc  the  caufes  of  the  tooth-ach  ? 

May  worms  be  reckoned  among  thefe  caufes   {e)  ? 
I  Why  are  the   defites   molar es  mod   fubjed^   to   that 
[feafe  ? 

In  what  different  manners  ought  the  feveral  claffes 
.•teeth  to  be  extracSled  when  fuch  an  operation  is 
?ceffary  ? 

Whence  proceeds  the  violent  obilinate   hemorrhagy 
L  -which 

Xh)  Blar  comment,  ad  Vcfllng.  Syntagm.  cap.  i.  3. 

";c)  Hoffman,  in  Van  Horn,  micxocofm.  p.  38. 

'd)  Bartholin.  Anat.  reformat.  lib.  4.  cap.  12. 

e)  Jacob,  in  Aft.  Hafn.  vol.  5.  obf.  107.— -Pcchlin.  Obferv.  mc- 

:.  lib.  %.  obf.  36.— Bartholin,  Hill,  mcaic.  cent.  3.  hift.   96. 
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\vhich  fometimes  attends  the  drawing   of  teeth  (^)? 

Why  is  it  more  difficult  and  dangerous  to  draw  the  1 
eye-teeth  than  any  other  ? 

What  makes  it  impofTible  frequently  to  draw  ^ri«- 
ders  without  bringing  away  part  of  the  jaw-bone  with 
them,  or  breaking  the  fajigs  ? 

Why  do  teeth  foon  replaced  after  being  extra(^ed, 
become  again  fixed  in  the  fockets  {d)  ? 

According  to  the  divifion  made  of  the  Ikeleton,  we 
fliould  now  proceed  to  the  defcription  of  the  trunk 
of  the  body.  But  mud  firft  confidcr  a  bone,  which 
cannot  well  be  faid  to  belong  to  either  the  head  oi 
the  trunk*,  nor  is  it  immediately  joined  to  any  other, 
and  therefore  is  very  feldom  preferved  with  (keletons. 
However,  it  Is  generally  defcribed  by  authors  after 
the  bones  of  the  face  :  In  obedience  therefore  to  the  jj 
prevailing  method,  I  (lull  next  examine  the  flrudurc  fl 
of 

The  OS  HTOIDES  (f),  which  Is  fituated  horizon- 
tally  between  the  root  of  the  tongue  and  the  larynx. 
It  is  properly  enough  named  hyoidesy  from  the  refem- 
blance  it  bears  to  the  Greek  letter  u,  and  may,  for  2 
clearer  demonftration  of  its  ftru£lurc,  be  diftinguifh- 
ed  into  its  bodyy  cormiay  and  appendices. 

The  body  is  the  middle  broad  part,  convex  before, 
and  hollow  behind. — ^The  convex  fore-part  is  dividec 
into  two,  by  a  ridge,  into  the  middle  of  which  the 
mylo-hyoideiy  and  into  the  fides  the  Jlylo-hyoideiy  muf 
cles  are  inferted. — Above  the  ridge,  the  bone  is  hori- 
zontal, but  pitted  in  the  middle  by  the  infertion  0; 
the  two  genio'hyoidei  mufcles,  and  a  little  hollowe< 
more  laterally  by  the  bafio-glojji, — Below  the  ridge,  i 
is  convex,  but  a  little  flatted  in  the  middle  by  th 
y7^r/;!?-y?'j!jii^/,  and  pitted  more  externally  by  the  coraco- 

hyoideii— 

(c)  Pare,  livre  6.  chap.  a. — Rolfinc.  lib.  a.  cap.  27.  et  30. — Moe 
bii  Fundam.  medicin.  cap.  9. — Ephemerid.  German,  dec.  I.  ann.,3 
obf.  319. — Fauch.  Chirurg.  dcntifte,  torn.  I.  chap.  23.  obferv.  7. 

(d)  De  la  Motte  Chirurgie,  torn.  I.  chap.  4*  obf.  z. — Fauchaifl 
Chirorgien  dcntifte,  torn.   I.  chap.  ig. 

(e)  Hypfyloides,  Lambdoides,-5r«p«f«Tn,  (f«tpu>'yfTfpov,  OS  gutturfs 
OS  lingua?,  os  morJiu  Adami,  afleflbr,  os  laiide,  bicorne. 
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hyotdei. — ^The  concavity  behind  faces  backwards  and 
downwards  to  receive  the  thyroid  cartilage,  when  the 
larynx  and  the  os  kyoides  are  pulled  towards  each  other 
by  the  adion  of  \\\<tJ{erno-hyoidei  and  hyo-thyroidei 
mufcles;  and  to  its  upper  (t(\^^^  the  ligamentous 
membranes  of  the  epiglottis^  tongue,  and  thyroid  car- 
tilage, are  fixed. 

Thec-orwwr/of  the  (/)  os  hyoides  are  ftretched  back- 
wards from  each  fide  of  its  body,  where  often  a  fmall 
furrow  points  out  the  former  feparation  ;  for  in  youni; 
!  fubje(£ts,  the  body  and  cornua  are  not  one  continued 
fubftance,  as  they  come  afterwards  to  be  in  adults. — 
Thefe  cornua  are  not  always  flraight,  nor  of  equal 
length  ;  their  two  plain  furfaces  Hand  obliquely  flop- 
,  ing  from  above  outwards  and  downwards. — into  the 
•external,  the  cerato-glojjus  is  inferted  above,  and  the 
thyro'hyoideus  mufcle  below;  and  to  the  one  behind, 
the  ligamentous  membrane  of  the  tongue  and  larynx: 
'adheres.  Each  of  the  cornua  becomes  gradually  fmall- 
^  as  It  is  extended  from  the  bafe ;  but  ends  in  a 
round  tubercle,  from  v.hich  a  moveable  cartilage  (lands 
out,  which  is  conne£led  to  the  upper  procefs  of  the 
€0  riilago-  thy  roidea . 

Where  the  body  of  the  os  hycides  joins  on  each  fide 
with  its  cornua^  a  fmall  ftyliform  procefs,  called 
appendix  {g)^  rifes  upwards  and  backwards,  into  which 
the  miifcuit Jlylo-hyoidei  alteriy  and  part  of  the  hyo-glajjl 
mufcles  are  fixed.  From  each  of  them  a  ligament  is 
fometimes  extended  to  th e7?y^rW  proceffes  of  the  tem- 
poral bones,  to  keep  the  os  hyoides  from  being  drawn 
too  much  forwards  or  downwards.  The  part  of  this- 
ligament  next  to  thefe  procefTes  fometimes  forms  into 
feveral  cartilages,  which  afterwards  ofiify  in  old  peo- 
ple. Ruyfch  \h)  fays,  that  he  has  fecn  this  oifificatiori 
continued  as  far  up  as  the  flyloid  procefTes,  which 
\rere  therefore  joined  to  the  os  hyoides  by  anchylofis^ 

The  fubftance  of  the  os  hyoides  is  cellular,    but  co- 
vered v.  ilh  a  film  external  plate,  which  is  of  fuflicient 
L  2  itrength 

(j)  Crura,  latcra  infcriora. 

(^)  Crura  fuperiora,  latera  iupcriora,  ofia  graniformia. 

{h)  Advert  anut.  dec.  3-  §  ^. 
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(Irength  to  bear  the  alliens  of  fo  many  mufcles  3{ 
are  inferted  into  it. 

It  is  not  articulated  with  any  bone  of  the  body,  ex- 
cept by  means  of  the  mufcles  and  ligaments  men- 
tioned, r 

The  ufe  of  the  as  hyoides,  is  to  ferve  as  a  folid  le- 
ver for  the  mufcles  to  a6l  with,  in  raifmg  or  depref- 
fmg  the  tongue  and  larynx^  or  in  enlarging  and  di- 
minifhing  the  capacity  of  th^  fauces. 

At  birth,  this  bone  is  in  a  cartilaginous  ftate;  ex- 
cepting a  fmall  point  of  bone  in  the  middle  of  its 
body,  and  in  each  of  the  cortnta. — The  appendicei 
frequently  remain  cartilaginous  many  years. 


OF     THE      TRUNK.  ,^ 

THE  TRUNK  connfls  of  the  Jpine,  pelvis,  aii^ 
thorax. 

The  SPINE  {a)  is  the  long  pile  of  bones  extended 
from  the  condyles  of  the  occiput  io  the  end  of  the  rump. 
It  fomewhat  refembles  two  unequal  pyramids  joine^ 
in  a  common  bafe.  It  is  not,  however,  flraight  j  for 
its  upper  part  being  drawn  backwards  by  ftrong  muf- 
cles, ic  gradually  advances  forwards,  to  fupport  the 
a:fophagns,  veiTels  of  the  head,  ^c.  Then  it  turns 
backwards,  to  make  place  enough  for  the  heart  and 
lungs.  It  is  next  bended  forwards,  to  fupport  the 
vifcera  of  the  ah  dome  fi.  It  afterwards  turns  back- 
wards, for  the  enlargement  of  i\\Q  pelvis.  And  laft- 
]y,  it  is  reflected  forwards,  for  fuilaining  the  loweft 
great  gut. 

''i^hzfpine  is  commonly  divided  into  true  and  falfi 
vertebra  \  the  former  conftituting  the  long  upper  py- 
ramid, which  has  its  bafe  bdow  j  while  thcfnlfe  ver- 
tchr^z  make  the  fliorter  lowei  pyramid,  whofe  bafe  is 

above. 

The 

{a)  "^d-xiZ  y«Tov  «x«v0a,  /fppe  ryf/>-^,  cr«A>?y,  tergum,  hominis  carina. 
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The  TRUE  VERTEBRJE  {b)  are  the  twenty  four 
upper  bones  of  the ^/;;^,  on  which  the  feveral  mo- 
tions of  the  trunlc  of  our  bodies  are  performed  ;  from 
which  ufe  they  have  juflly  got  their  name. 

Each  of  thefe  vertebra  is  compofed  of  its  body  and 
procelTts. 

The  body  is  the  thick  fpongy  fore-pirt,  which  is 
convex  before,  concave  backwards,  horizontal  and 
plain  in  moft  of  them  above  and  below. — Numerous 
fmall  holes,  efpecially  on  the  fore  and  back  part  of 
:heir  furface,  give  paiTage  to  their  veffels,  and  allow 
he  ligaments  to  enter  their  fubftance. — The  edges  of 
he  body  of  each  vertebra  are  covered,  efpecially  at 
he  fore-part,  with  a  ring  of  bone  firmer  and  more 
olid  than  the  fubftance  of  the  body  any  where  elfc. 
rhefe  rings  feem  to  be  joined  to  the  vertebra  in  the 
"orm  of  epiphyfesy  but  are  alledgcd  by  fomc  {c)  to  be 
he  ligaments  oflified.  They  are  of  great  ufe  in  pre- 
senting the  fpongy  bodies  from  being  broken  in  the 
iHotions  of  the  trunk. 

Between  the  bodies  of  each  two  adjoining  vertebra, 
I  fubftance  between  the  nature  of  ligament  and  car- 
ilage  is  inteipofed  ;  which  feems  to  confift  of  con- 
;entrical  curve  fibres,  when  it  is  eat  horizontally  ; 
)ut  when  it  is  divided  perpendicularly,  the  fibres  ap- 
pear oblique  and  decuflating  each  other  {d)  — ^The 
puter  part  of  the  inter'»ertebral  ligaments  is  the  moft 
olid  and  hard  ;  and  they  gradually  become  fofter  till 
^cy  are  almoft  in  the  form  of  a  glairy  liquor  in  the 
cntre  ;  and  therefore  thefe  fubftances  were  not  im- 
roperly  called  mucous  ligaments  by  the  ancients  (f). 
The  external  fibrous  part  of  each  is  capable  of  being 
greatly  extended,  and  of  being  comprefted  into  a  ve- 
y  fmall  fpace,  while  the  middle  fluid  part  is  incom- 
•fcfTrble,  or  nearly  fo  ;  and  the  paits  of  this  ligament 
L  3  between 

(i)  TT/>o^f»f ,  ffT^mpiyyiQ^  fpondyli,  ofTa  orbiculata,  cfTa  vertebrata^ 
Tticula. 

(c)  rallop.  Obfervat.  anatom. 
(<f)  Blancard,    Anat.    reform,    cap.  32.— Weitbrecht,  Svrulcfmo- 

[f)  Galen  dc  «fu  part.  lib.  li.  cap.  16, 
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between  the  circumference  and  centre  approach  in 
their  properties  to  either,  in  proportion  to  their  more 
folid  or  more  fluid  texture.  The  middle  point  is 
therefore  7i  fulcrum,  or  pivot,  on  which  the  motion  of 
a  ball  and  focket  may  be  made,  with  fuch  a  gradual 
yieldincj  of  the  fubftance  of  the  ligament,  in  which-* 
ever  direction  our  fpines  are  moved,  as  faves  the  bo- 
dy from  violent  (hocks,-  and  their  dangerous  con- 
fequences  ffj. — This  ligamento-cartilaginous  fub- 
flance  is  firmly  fixed  to  the  horizontal  furfaces  of  the 
bodies  of  the  vertebrc?,  to  ccnnecEl  them,  in  which  it 
is  affiifed  by  a  flrong  membranous  ligament,  which 
lines  all  their  concave  furface,  and  by  ftill  a  ftrong- 
<r  ligament  that  covers  all  their  anterior  convex  fur- 
face.  . 

"\Te  may  lay  it  down  as  a  general  rule,  notwith- 
ftanding  feme  exceptions,:  Thar  the  bodies  of  the  ver^ 
iehr£  are  fmallsr,  and  more  folid  above  ;  but  as  they- 
defcend,  they  appear  larger  and  more  fpongy ;  and 
that  the  cartilages  between  them  are  thick,  and  the 
furrounding  ligaments  ftrong,  in  proportion  to  the 
largenefs  of  the  vertebra,  and  to  the  quantity  of  mo- 
tion they  perform  :  By  which  difpofition,  the  greater 
weight  is  fapported  on  the  broadeft  bed  fecured  bafe, 
and  the  middle  of  our  body  is  allowed  a  large  and  fe* 
cure  motion. 

From  each  fide  of  the  body  of  each  vertebra,  a  bof^' 
ny  bridge  is  produced  backwards,  and  to  a  fide  ;  from. 
the  poflerior  end  of  which,  one  ilanting  procefs  rifesi,-.,! 
and  another  defcends  j  the  fmooth,  and  what  is  ge-«; 
nerally  the  flatteft  fide  of  each  of  thefe  four  proceflesy 
which  are  called  the  oblique  {g),  is  covered  with  a 
fmooth  cartilage ;  and  the  two  lower  ones  of  each 
vertebra  are  fitted  to,  and  articulated  with,  the  two 
upper  or  afcending  oblique  procefies  of  the  vertebra 
below,  having  their  ar-ticular  ligaments  fixed  into  the 
rough  Iffee  round  their  edges. 

Fro 

ff)  Medical  efTays  and  obferr.  V»l,  $\  art.  '%%». 
'(|-)  Axticulatoriij  minimi* 
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From  between  the  oblique  procefles  of  each  fide> 
the  vertebra  is  (tretched  out  laierally  into  a  procefs 
that  is  named  Iranfvcrfe. 

From  the  back-part  of  the  roots  of  the  two  ob- 
lique, and  of  the  tranfverfe  procefs  of  each  fide,  a 
broad  oblique  bony  plate  is  extended  backwards  j  where 
thefe  meet,  the  feventh  procefs  of  the  vertebra  takes 
its  rife,  and  ftands  out  backwards  :  This  being  gene- 
rally fliarp  pointed  and  narrow  edged,  has  therefore 
lecn  calledji^/V;^/ procefs  ;  from  which  this  whole  chain 
of  bones  has  got  its  name. 

Eefides  the  common  ligament  which  lines  all  the 
internal  furface  of  the  fpinal  proceUcs,  as  well  as  of 
the  bodies,  there  are  particular  ligaments  that  con- 
necl:  the  bony  bridges  and  procefles  of  the  contiguous 
vertebriE  together. 

The  fubftance  of  the  proceffes  is  conGcerably  ftrong- 
er  and  firmer,  and  has  a  thicker  external  plate  than 
the  bodies  of  the  vertebra  have. 

The  iii\t\\  procefies  form  a  concavity  at  their  fore- 
art,  which,  joined  to  the  one  at  the  back-part  of  the 
Ibodies,  makes  a  great  hole ;  and  the  holes  of  all  the 
vertebra  form  a  long  large  conduit  (/6),  for  contain-* 
ng  t.htfpi?ial  ffiarroiv. — In  the  upper  and  lovi'cr  edgQ 
of  each  lateral  bridge^  there  is  a  notch.  Thefe  are  fo 
adapted  to  each  other  in  the  contiguous  vertebra,  as 
to  form  a  round  hole  in  each  fide  between  each  two- 
pertebra,  through  which  the  nerves  that  proceed  from 
ihc  fpinal  marrow  and  its  blood-vefTels  pafs. 

I'he  articulations  then  of  thefe  true  vertebra  are 
plainly  double  ;  for  their  bodies  are  joined,  by  the 
Iitervening  cartilage  above  defcribed  ;  and  their  ob- 
ique  proceflcs  being  tipped  with  cartilages,  are  {o 
bnnedled  by  their  ligaments,  as  to  allow  a  fmall  de- 
ree  of  motion  to  all  fides.  Hence  it  is  evident,  that 
heir  centre  of  motion  is  altered  in  different  pofitions 
f  the  trunk  :  For  when  we  bow   forwards,  the   up- 

r  moved  part  bears  entirely  on  the  bot'.ies  of  the 
vertebra  ;  If  we  bend  back,  the  oblique  procefTes  fup- 

port 

i}i\  Upfc  s-v^iyl^^  (TvMVi  C>i»alis, 
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port  the  wei^lit :  If  we  recline  to  one  fide,  we  reft 
upon  the  oblique  procefles  of  that  fide  and  part  of  the- 
bodies  :  If  we  ftand  ere£l,  all  the  bodies  and  oblique 
procefTes  have  their  fhare  in  our  fupport. 

Hence   it  follows,   i.  That  becaufe   the  joints  of 
which  the  fpine  is  compofed  are  fo  numerous,  the^i- 
nal  marrow,  nerves,  blood-vefTels,  isfc.  are  not  liable 
to  fuch  compreflion  and  over-ftretching  in  the  motion 
of  the  trunk  of  the  body,  as  they  would  otherwife  be, 
(ince  feveral  vertebrae  mufl  be  concerned  in  every  mo» 
tion  of  the  fpine  ;  and  therefore  a  very  fmall  curva- 
ture is  made  at  the  conjunfbion  of  any  two  vertebra- \ 
{/).     2.  That  an  ere£l  pofture  is  the  fureft  and  firm-^i  | 
eft,  becaufe  the  furface  of  contact   of  the  fulcra  is 
largeft,  and  the  weight  is  moft  perpendicular  to  thenx  ) 
{k),     3.  That  the  mufcles  which  move  the  fpine,  a£k  ' 
with  greater  force  in  bringing  the  trunk   to  an  ere£t  j 
pofture,  than  in  drawing  it  to  any  other:  for  in  bend- 
ing   forwards,  backwards,  or  to  a  fide,  the  mufcles 
•which  perform  any  of  thefe  adlions  are  nearer  the 
centre  of  motion  ;  confequently  the  lever  with  which 
they  a(^  is  ftiorter,  than  when  the  centre  of  motion 
is  on  the  part  of  the  vertebroy  oppofite  to  that   where 
thefe  mufcles  are  inferted  \  which  is  the  cafe  in  raif-  J 
ing  the  trunk.    This  is  extremely  neceflary  ;  fince,  m 
the  deflections   of  the   fpine   from   a  perpendicular, 
bearing,   the  weight  of  the   body   foon   inclines   it  ; 
which  way  we  defign ;  whereas,  in  raifing  us  ere6b^ 
this  great  weight  muft  be  more  than  countera£led» 
4.  In  calculating  the  force  exerted  by  the  mufcles 
which  move  the  fpine,  we  fliould  always  makeallow-l 
ance  for  the  aftion  of  the  cartilages  between  the  ver» 
tehr^i  which,  in  every  motion  from  an  tvt€t  pofture^  i 
muft  be  ftretched  on  one  fide,  and  comprefTed  on  the 
other,  to  both  which  they  refift  ;  whereas,  in  raifing 
the  trunk,  thefe  cartilages  aflift  by  their  fpringy  force 
(/),     5.  We  are  hence  naturally  led  into   the  reafon  j 

of| 

(j)  Galen  de  ufu  part.  lib.  la.  eap.  la.  ^ 

Ik)  Paaw  de  olTib.  par.  a.  cap.  1. 

(/)  Borelli  de  motu  animal,  pars  I.  fchol.  ad  propof.  j8.— Pa* 
rent.  Hiftoire  de  I'acad.  4cs  icicnceS)  170^ 
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of  our  height  of  ftature  Increafing  in  the  morning, 
and  diminifhing  at  night  {tn)  :  for  the  intermediate 
partilages  of  the  veriebne  being  prefTed  all  day  long 
ly  the  weight  of  our  body,  become  more  compact; 
ind  thin  in  the  evening  ;  but  when  they  are  relieved 
from  this  prefflire  in  the  night,  they  again  expand 
hemfelves  to  their  former  thicknefs  \  and  feeing  the 
ulk  of  any  part  mufl  vary  according  to  the  different 
3iftenfion  or  repletion  of  the  veffcls  compofing  it,  we 
nay  underftand  how  we  become  taller  after  a  plenti- 
ul  meal,  and  decreafe  after  fafting  or  evacuations 
n).  6.  From  the  different  articulations  of  the  bo- 
lies,  and  oblique  proceffes  of  the  vertebra^  and  the 
iifferent  ftiength  of  the  ligaments,  it  is  plain,  that 
bey  are  formed  fo  as  to  allow  much  larger  motion 
orwards  than  backwards*,  this  laft  being  of  much 
efs  ufe,  and  might  be  dangerous,  by  overflretching 
he  large  blood-veffels  that  are  contiguous  to  the  bo- 
lies  of  the  vertebra  [0),  7.  The  intervertebral  carti- 
ages  flirivelling  as  they  become  more  folid  by  age,  is 

e  caufe  why  old  people  generally  bow  forwards, 
nd  cannot  raife  their  bodies  to  fuch  an  eredl  pofture 
s  they  had  in  their  youth. 

The  true  vertebrae  ferve  to  give  us  an  erecEl  poflure ; 
allow  fufficient  and  fecure  motion  to  the  head, 
leck,  and  trunk  of  the  body ;  and  to  fupport  and  de- 
;nd  the  bowels,  and  other  foft  parts. 

At  the  ordinary  time  of  birth,  each  vertebra  con- 
fts  of  three  bony  pieces,  connected  by  cartilages  ; 
)  wit,  the  bodyy  which  is  not  fully  oflified,  and  a 
)ng  crooked  bone  on  each  fide  :  on  which  we  fee  a 
nail  fhare  of  the  bony  bridge,  the  oblique  proceffes 
ompleat,  the  beginning  tranfverfe  proceffes,  and  the 
blique  plate,  but  no  fpinal  proceffes  \  fo  that  the  tc- 
uments  are  in  no  danger  of  being  hurt  by  the  fharp 
nds  of  thefe  fpinal  proceffes,  while  a  child  is  in  its 

bended 

(w)  Wafie  Philofopb.  tranfa(n:.  numb.   383.  art.  I. 
(«)   Al)be  Fontenu  Hidoire  de  I'acad.   dcs  fcicnccs,  1725. 
[p)  Galcn  de  ufu  part.  Ijb.   I.  cap.  16. 
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bended  pofture  in  the  womb,  nor  while  it  is  fqueezed 
in  the  birth. 

From  this  general  mechanlfm  of  the  fpine,  an  ac- 
count is  eafily  deduced  of  all  the  different  preterna- 
tural curvatures  which  the  fpine  is  capable  of :  for  if 
one  or  more  vertebra^  or  their  cartilages,  are  of  un- 
equal thicknefs  in  oppofite  fides,  the  fpine  mull;  b^j 
reclined  over  to  the  thinner  fide  ;  which  now  fuftain- 
ing  the  greatcft  fhare  of  the   weight,  muft   ftill  bc) 
more  comprelTed,  confequently  hindered  from  extend-' 
ing  itfelf  in  proportion  to  the  other  fide,  which,  be-l 
ing  too  much  freed  of  its  burden,  has  liberty   to  en- 
joy a  luxuriant  growth.    The  caufes  on  which  fuch  an 
inequality  of  thicknefs  in  different  fides  of  the  ver" 
tebra  depends,  may  vary  :  for,  either  it  may  be  owin^'', 
to  an  over-diftenfion  of  the  veflels  of  one  fide,  anji 
from  thence  a  preternatural  increafe  of  the  thicknefi^ 
of  that  part ;  or,  which  more  commonly  is  the  cafe,-: 
it  may  proceed  from  an  obftru£lion  of  the  vefTels,  byj 
which  the  application  of  proper  nourifhment  to  the! 
bony  fubftance  is  hindered,  whether  that  obftru6lion| 
depends  on  the  faulty  difpofition  of  the  vefTels  or  fluids  \\^ 
or  if  it  is  produced  by   an  unequal   mechanical  pref^- 
fure,  occafioned  by  a  paralytic  weaknefs  of  the  muf- 
cles  and  ligaments,  or  by  a  fpafmodic   over-adion  ofi 
the  mufcles  on   any  fide  of  the  fpine,  or  by  peopl^^, 
continuing  long,  or  putting  themfelves  frequently  into 
any  pofture  declining  from  the  ere6t  one  :  In  all  thefc 
cafes,  one  common  effect  follows,  to  wit,  the  vertebra^ 
or  their  cartilages,  or  both,  turn   thick   on  that  fidi  , 
where  the  vefTels  are  free,  and  remain  thin  on  the  o-^i 
ther  fide  where  the  vefTels  are  flraitened  or  obflrufledi  i 
—Whenever  any  morbid   curvature  is  thus   made,  a  | 
fecond  turn,  but  \vs.  an  oppofite  diredlion  to  the  former,,^ 
muft  be   formed  ;  both   becaufe   the  mufcles    on  thei 
convex  fide  of  the   fpine  being   flretchcd,  muft  have 
a  ftronger  natural  contraftion   to   draw  the  parts  to' 
which  their   ends  are  fixed,  and  becaufe  the  patient 
makes  efforts  to  keep  the  centre  of  gravity  of  the  bo- 
dy perpendicular  to  Its  bafe,  that  the  mufcles  may  be 

relieved 
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elieved  from  a  conftant  violent  contraftile  ftate,  which 
?ilways  creates  uneafinefs  and  pain. 

When  once  weunderftand  how  thefe  crooked  fpines 

\re  produced,  there  is   little  difficulty  in  forming  a 

uft  prognofis  ;  antl  a  proper  method  of  cure  may  be 

.i  jafily  contrived,  which  m uft  vary  as   to  the  internal 

rtTiedicines,  according  to  the  different  caufes  on  which 

1  he  difeafe  depends.    But  one  general  indication  muft 

G3e  purfued  by  furgeons  ;  which  is,  to  countera£l  the 

Spending  force,  by  increafmg  the  compreffion  on  the 

|:onvex  part  of  the   curvature,  and   diminifhing  it  on 

he   concave   fide  ;  the   manner  of  executing  which 

n  particular  cafes   muft  be  different,  and   requires  a 

'Cry  accurate  examination  of  the   circumftances  both 

>f  the   difeafe   and   patient.     In  many   fuch  cafes,  I 

ave  found  fome  fimple  directions,  as  to  poftures  in 

^hich  the  patient's  body  fliould  be  kept,  of  very  great 

dvantage. 

Though  the  true  vertebra  agree  in  the  general  ftruc- 
ure  which  I  have  hitherto  defcribed  ;  yer,  becaufe  of 
sveral  fpccialities  proper  to  a  particular  number,  they 
re  commonly  divided  into  three  clafTes,  viz,  cervical^ 
^orfdly  and  lumbar. 
The  cervical  [a)  are  the  feven  uppermoft  vertebra  ; 
hich  are  diftinguifhed  from  the  reft  by  thefc  marks.— 
heir  bodies  arc  fmaller  and  more  folid  than  any  others, 
nd  flatted  on  the  fore-part,  to  make  way  for  the  or/c- 
hagiis ;  or  rather  this  flat  figure  is  owing  to  the  pref- 
ire  of  that  pipe,  and  to  the  adlion  of  the  longi  colli 
nd  anterior  recfi  mufcles. — They  are  alfo  fiat  behind, 
rhere  fmall  procefTes  rife,  to  which  the  internal  liga- 
lents  are  fixed. — The  upper  furface  of  the  body  of 
ach  vertebra  is  made  hollow,  by  a  flanting  thin  pro 
b(s  which  is  raifed  on  each  fide  : — The  lower  furface 
alio  excavated,  but  in  a  different  manner  ;  for  here, 
pofterior  edge  is  raifed  a  little,  and  the  one  before 
produced  a  confidcrable  way. — Hence  we  fee  how 
e  cartilages  between  thofe  bones  are  firmly  con- 
sCted,  and  their  articulations  are  fecure. 

Th^ 
(<i)  T^x^n'KM,  «wx*^r)  colli. 
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The  cartilages  between  thefe  vertebra  are  thick,  e 
fpeciaily  at  their    fore-part  ;  which  is  one  reafon  why 
the  vertebra  advance   forward  as  they   defcend,  and 
have  larger  motion. 

The  oblique  proceffes  of  thefe  bones  of  the  neck 
more  jullly  deferve  that  name  than  thofe  of  any  other 
vertebra.  They  arc  fituated  flanting  •,  the  upper  ones 
having  their  fmooth  and  almoft  flat  furfaces  facing  o- 
bliquely  backwards  and  upwards,  while  the  inferior 
oblique  proceffes  have  thefe  furfaces  facing  obliquely 
forv/ards  and  downwards. 

The  tranfverfe  proceffes  of  thefe  vertebra  are  fram- 
ed in  a  different  manner  from  thofe  of  any  other 
bones  of  the  fpine  :  For,  belides  the  common  tranf- 
verfe procefs  rifing  from  between  the  oblique  procef- 
fes of  each  fide,  there  is  a  fecond  one  that  comes  outi 
from  the  fide  of  the  body  of  each  vertebra  j  and  thefe 
two  procefles,  after  leaving  a  circular  hole  for  the  paf^.! 
fage  of  the  cervical  artery  and  vein,  unite,  and  arei 
confiderably  hollowed  at  their  upper  part,  with  rifingi 
fides,  to  prote6l  the  nerves  that  pafs  in  the  hollow; 
and  at  laft  each  fide  terminates  in  an  obtufe  point^i 
for  the  infertion  of  mufcles. 

The  fpinal  proceffes  of  thefe  cervical  bones  ffand 
nearly  flraight  backwards,  are  ihorter  than  thofe  of 
any  other  vertebra,  and  are  forked  or  double  at  their( 
ends ;  and  hence  allow  a  more  convenient  infertion 
to  mufcles. 

The  thick  cartilages  between  the  bodies  of  thefcj 
cervical  vertebra,  the  obliquity  of  their  oblique  procef* 
fes,  and  the  fhortnefs  and  horizontal  fituation  of  their 
fpinal  procefles,  all  confpire  to  allow  them  large  mo-^*! 
tion. 

The  holes  between  the  bony  crofs  bridges,  for  tfiej 
paffage  of  the  nerves  from  the Jpinal  marroWy  haveij 
their  largefl  fhare  formed  in  the  loweft  of  the  twa 
vertebra,  to  which  they  are  common. 

So  far  mofl  of  the  cervical  vertebra  agree  ;  but 
they  have  fome  particular  differences,  which  oblige 
us  to  confider  them  feparately. 

The 
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The  firft,  from  Its  ufe  of  fupporting  the  head,  has 
he  name  of  atlas  {a)  •,  and  is  alfo  called  epiJJrcpheaf 
rem  the  motion  it  performs  on  the  fecond. 
The  atlas,  contrary  to  all  the  other  vertebra:  of  the 
Ipine,  has  no  body  j  lut,  inltead  of  it,  there  is  a  bo- 
y. arch. — In  che  convex  fore-part  of  which,  a  fmall 
Ong  appears,  where  the  niufculi  longi  colli  are  infer t- 
d}  and,  on  each  fide  of  this  protuberance,  a  fmali 
avity  may  be  obferved,  where  the  recli  interni  mino- 
U  take  their  rife. — The  upper  and  lower  parts  of  the 
ch  are  rough  and  unequal,  where  the  ligaments  that 
l)nne6l  this  i^ertehra  to  the  os  occipith^  and  to  the  fc- 
ond  vertebra,  are  fixed. — The  back-part  of  the  arch 
concave,  fmooth,  and  covered  with  a  cartilage,  in  a 
cent  fubjecl,  to  receive  the  tooth-like  procefs  of 
e  fecond  vertebra. — In  a  firit  vertebra,  from  which 
e  fecond  has  been  fcparated,  this  hollow  makes  the 
flage  for  the  [p'lnal  marrow  to  feem  much  larger 
an  it  really  is:  On  each  fide  of  it  a  fmall  rough  ii- 
ofity  may  be  remarked,  where  the  ligaments  goin-T* 
i  the  fides  of  the  tooth-like  procefs  of  the  following 
tebra  are  faftened  ;  and  on  each  fide,  a  Imall  rough 
luberance  and  depreflion  is  obfervable,  where  the 
nfverfc  ligament,  which  focures  the  tooth-like  pro- 
's in  the  finuofity,  is  fixed,  siid  hinders  that  pro- 
's from  injuring  the  medulla  fpitmlis  in  the  fiedions 
the  head. 

he  atlas  has  as  little  fpinal  procefs   as  body  ;  but 

cad  thereof,  there  is  a   large   bony   arch,  that  the 

fcles  which  pafs  over   this    vertebra  at   that   place 

ght  not  be  hurt   in   extending  the  head.     On  the 

t:k  and  upper  part  of  this   arch   there  are  two  de- 

flions  where  the  recli pojlici  fiiinores  take  their  rife  • 

d  at  the  lower  part  are   two  other  finuofities,  into 

ich  the  ligaments  which  connect  this  bone  to  the 

owing  one  are  fixed. 

The  fuperior  oblique  procefTes  of  this  ^//^/  are  larp-e 

ong,  hollow,  and  more  horizontal  than  in  any  other 

V^r^.— They  rife  more  in  their  external  than  inter- 

^^  nal 
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iial  brim  •,  by  which  their  articulations  with  the  cotidylold 
procefles  of  the  os  occip'itis  are  firmer. — Under  the  ex- 
ternal edge  of  each  of  thefe  oblique  procefles,  is  the 
fojfa  or  deep  open  channel,  in  which  the  vertebral  ar- 
teries make  the  circular  turn,  as  they  are  about  to 
enter  the  great  foramen  of  the  occipital  bone,  and 
\vhere  the  tenth  pair  of  nerves  goes  out. — In  feverai 
bodies,  I  have  feen  this  foJfa  covered  with  bone. — 
The  inferior  oblique  procefles  extending  from  within 
outwards  and  downwards,  are  large,  concave,  and 
circular.  So  that  this  vertehray  contrary  to  the  othei 
fix,  receives  the  bones  with  which  it  is  articulated 
both  above  and  below. 

The  tranfverfe  procefles  here  are  not  much  hollowed; 
or  forked,  but  are  longer  and  larger  than  thofe  of  an)H 
other  vertebra  of  the  neck,  for  the  origin  and  infertion 
of  feverai  mufcles ;  of  which  thofe  that  ferve  tc 
move  this  vertebra  on  the  fecond,  have  a  confiderablft 
lever  to  a6t  with,  becaufe  of  the  diflance  of  their  in- 
fertion  from  the  axis  of  revolution. 

The  hole  for  the  fp'inal  marrow  is  larger  in  this 
than  in  any  other  vertebra^  not  only  on  account  oi; 
the  marrow  being  largeft  here,  but  alfo  to  prevent  itJ 
being  hurt  by  the  motions  of  this  vertebra  on  the  fe«j 
cond  one. — This  large  hole,  and  the  long  tranfverfij 
procefles,  make  this  the  broadefl:  vertebra  of  the  neck 

The  condyles  of  the  os  occipitis  move  forwards  anc 
backv/ards  in  the  fuperior  oblique  procefl^es  of  thiij 
vertebra;  but  from  the  figure  of  the  bones  forming 
thefe  joints,  it  appears,  that  very  little  motion  car 
here  be  allowed  to  either  fide;  and  there  muft  b(| 
ftill  lefs  circular  motion. 

In  new-born  children,  this  vertebra  has  only  th( 
two  lateral  pieces  oflTified  ;  the  arch,  which  it  has  a 
its  fore-part  inftead  of  a  body,  being  cartilaginous. 

The  fecond  vertebra  colli  is  called  dentata^  from  th 
tooth-like  procefs  on  the  upper  part  of  its  botly 
Some  authors  call  it  epijlropheay  but  improperly,  fidDi 
this  defignation  is  only  applicable  to  the  firfl:,  whicl 
mcr/es  on  this  as  on  an  axis. 


\ 
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The  body  of  this  vertebra  is  fomewhat  of  a  pyra- 
nidal  figure,  being  large,  and  produced  downwards, 
fpecially  at  its  fore-fide,  to  enter  into  a  hollow  of 
he  vertebra  below  ;  while  the  upper  part  has  a  fquare 
irocefs  with  a  fmall  point  {landing  out  from  it.  This 
c  is  that  is  imagined  to  refemble  a  tooth  {a),  and 
as  given  name  to  the  vertebra. — The  fide  of  this 
rocefs,  on  which  the  hollow  of  the  anterior  arch  of 
he  firft  vertebra  plays,  is  convex,  fmooth,  and  cover- 
d  with  a  cartilage  *,  and  it  is  of  the  fame  form  be- 
lind,  for  the  ligament,  which  is  extended  tranfverfe- 
V  from  one  rough  protuberance  of  the  firil  vertebra 
0  the  other,  and  is  cartilaginous  in  the  middle,  to 
nove  on  it. — A  ligament  likewife  goes  out  in  an  ob- 

que  tranfverfe  direction,  from  each  fide  of  the/.rc- 
-^Jfus  dentatusy  to  be  fixed  at  its  other  end  to  the  firlt 
tebra^  and  to  the  occipital  bone  :   And  another  li- 

ment  rifes  up  from  near  the  point  of  the  prcccfs  to 
he  OS  occipitis. 

The  fuperior  oblique  procefTes  of  this  vertebra  den- 
Ua  are  large,  circular,  very  nearly  in  an  horizontal 
ofition,  and  flightiy  convex,  to  be  adapted  to  the 
iferior  oblique  proccfles  of  the  firft  vertebra. — A 
moveable  cartilage  is  faid  by  fome  authors  to  be  in- 
pofed  between  thefe  oblique  procefles  of  the  fir  it 
nd  fecond   vertebra;    but   I  could  never  find  it. — 

he  inferior  oblique  procefTes  of  this  vertebra  dentata 
nfwer  exa£\ly  to  the  defcription  given  of  thofe  com- 
jon  to  all  the  cervical  vertebra. 

The  tranfverfe  procefTes  of  the  vertebra  de?itata  are 
lort,  very  little  hollowed  at  their  upper  part,  and 
m  forked  at   their  ends  ♦,    and  the  canals  through 

'bich  the   cervical  arteries    pafs,   are  relie61:ed  out- 

ards   about  the  middle  fubftance  of  each  procefs  ; 

>  that  the  courfe  of  thefe  veflels  may  be  directed  to- 

ards  the  tranfverfe  procefTes  of  the  firft  vertebra. — ► 
Jad  this   curvature  of  the  arteries   been  made  in  a 

rt  fo  moveable  as  the  neck  is,  v/hile  they  were  not 

efended  by  a  bone,  and  fixed  to  that  bone,  fcarce  a 

M  2  xiiotioa 

{a)  Conoides,  p)  renoidcs,  odontoides. 
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motion  could  have  been   performed   without   the  uf- 
moil   hazard   of  compreiTion,   and  a  flop  put  to  the 
courfe  of  the  liquids,  with  all  its  train  of  bad  conf^- 
quences.     Hence  we  obferve   this  fame  mechanifm"' 
feveral   times  made   ufe  of,   when  there  is  any  occ^i 
fion  for  a  fudden  curvature  of  a  large  artery.     ThiW 
is  the  third  remarkable  inflance  of  it  we  have  feeniv 
The  firft  was  the  pallage  of  the  carotids  through  the 
iemporal  bones  ;    and  the   fecond   was  that  lately  de-i 
fcribed  in  the   vertebral  arteries,   turning  round  the 
oblique  proceffes  of  the  firft  vertchray   to  come  at  the 
great  hole  of  the  occipital  bone. 

The  fplnal  procefs  of  this  vertebra  dejitata  is  thick,' 
ilrong,  and  iliort,  to  give  fufficient  origin  to  the' 
mufculi  reEli  mnjcres,  and  ohliqui  inferioresy  and  to  pre-- 
vent  the  contufion  of  thefe  and  other  mufcles  in  pull-) 
Ing  the  head  back. 

This  fecond  vertebra  con  fids,  at  the  birth,  of  four 
bony  pieces:  For,  befides   the  three   which  I  alreadyi 
mentioned  as  common  to  all  the  vertebray  the  tooth- 
like  procefs  of  this  bone  is  begun  at  this  time  to  be} 
offified  in  its  middle,  and  is  joined  as  an  appendix  tol 
the  body  of  the  bone. — Left  this  appendix  be  bend*;' 
ed  or  difpjaced,    nurfes   ought   to   keep   the  heads  of 
new-bofh  children  from  falling  too  far  backwards  by 
Jiay-bandsy  or   fome   fuch   means,    till  the  mufcles  at-; 
tain  flrength  fufhcient  to  prevent  that  dangerous  mo* 
tion.  j 

When  we  are  acquainted  with   the  flru(Slure  andli 
articulations  of  the    firil  and    fecond   veriebr^y  and 
know  exa<£lly  the   (Irength   and  conne(Slion  of  theif ' 
ligaments,  there  is  no  difficulty  in  underftanding  the: 
motions   that    are  performed   upon   or  by  the  firft  f 
though  this  fubjed:  was   formerly  matter  of  hot  dif-» 
pute  among  fome  of  the  greateft  anatomifts  {b).     It 
is  none  of  my  purpofe  at  prefent  to  enter  into  a  de- 
tail of  the  reafons  advanced  by  either  party  ;    but  to 
explain  the  fa6l,  as  any  one  may  fee  it,  who  will  re-'j| 
move  the  mufcles,  which,  in  a  recent  fubje6t,  hinder. 

iV 
(J)  Sec  Euftach,  de  motu  capitis. 
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the  view  of  thefe  two  joints,  and  then  will  turn  the 
head  into  all  the  dirrerent  pofnions  it  is  capable  of.. 
'J  he  head  may  then  be  feen  to  move  forwards  and 
"' -ckwards  on  the  firft   vertebra,   as  was  already  faid, 

.ile   the  atlas  performs   the  circumgyratic  upon  the 

ond  vertebra  ;  the  inferior  oblique  procclTes  of  the 

.t  vertebra  fliuffiing  eafily  in  a  circular  way  on  the 
Superior  oblique  pioctiTes  of  the  fecond,  and  its  bo- 
dv  or  anterior  arch  having  a  rotation  on  the  tooth- 
Lke  procefs,  by  which  the  perpendicular  ligament 
taat  is  fent  from  the  point  of  the  tooth-like  procefs 
to  the  occipital  bene  is  twified,  while  the  lateral  li- 

.rnents,  that  fix  the  proce //its  dentatus  to  the  fides  of 

,  fir  ft  vertebra,  and  to  the  cs  cccipilis,  are  very  dif- 
iferently  affected  ;  for  the  one  upon  the  fide  towards 
[which   the   face  is   turned   by    the    circunigyratioy    is- 

luch   fhortcned  and   lax,   while  the  oppolite  one  is 

tretched  and  m^ade  tenfe,   and,  yielding   at  laft   no 

lore,  prevents   the  head    from   turning  any  farther 

round  on  this  axis.     So   that  thefe   lateral  ligaments 

ire  the  proper  moderators  of  the  c'lrciimg^'ratio  of  the 

lead  here,  which  mud  be  larger  or  fmallcr,  as  thefe 

[igaments  are  weaker  or  ftronger,  longer  or  fliorter, 

ind  more  or  lefs  capable  of  being  flretched. — Befidca 

pe  revolution  on   this   axis,   the  firft    vertebra  can 

love  a   fmall  way  to  either   fide  v    but  is  prevented 

from  moving  backwards  and    foi  wards,   by    its  ante- 

>r  arch,  and  by  the  crofs  ligament,  which  are  both 
klofely  applied  to  the  tooth-like  procefs.     Motion  for- 

irds  here,  would  have  been  of  very  bad  confe- 
[uence,  as  it  would  have  brought  the  beginning  of 
jhe  fpinal  marrow  upon  the  point  of  the  tooth-like 
>rocefs. 

The  rotatory  motion  of  the  hea  i  is  of  great  ufe  to- 
is  on  many  accounts,  by  allowing  us  to  apply  quick- 
our  organs  of  the  fenfes  to  obje(fls :  And  the  axis 
[f  rotation  was  altogether  proper  to  be  at  this  place  ^ 
if  it  had  been  at  a  greater  diflance  from  the 
[ead,  the  weight  of  the   head,   if  it  bad  at  any  time. 

m  removed  from  a  perpendicular  bearing  to  the 
M  3  fmuU 
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fmali  very  moveable  joint,  and  thereby  had  acquired 
a  long  lever,  would  have  broke  the  ligaments  at  every 
turn  inconfiderately  performed  ;  or  thefe  ligaments 
muft  have  been  formed  much  ftronger  than  could 
have  been  connected  to  fuch  fmall  bones.  Neither 
could  this  circular  motion  be  performed  on  the  firft 
vertebra  without  danger,  becaufe  the  immoveable 
part  of  the  medulla  cblofigata  is  fo  near,  as  at  each 
large  turn,  the  beginning  of  the  Jpinal  marrow  would 
have  been  in  danger  of  being  twifted,  and  of  fufFer- 
ing  by  the  compreffion  this  would  have  made  on  its 
tender  fibrils. 

It  is  neceilary  to  obferve,  that  the   lateral  or  mcde^m, 
rntor  ligaments  coniine  fo  much  the   motion  of  theN 
firft  vertebra  upon  the  fecond,  that,  though  this  joint-l 
may  ferve  us  on  feveral  occafions,   yet  we  are  oftert 
obliged  to  turn  our  faces  farther  round,  than  could 
be  done   by  this  joint   alone,    without   the  greatefl: 
danger  of  tvvifting  the  fpinal  marrow  too  much,  andt 
alfo  of  luxating  the  oblique  procefles  ;    therefore,  in^' 
iirgc  turns  of  this  kind,  the  rotation  is  alBfted  by  all' 
the  vertebra  of  the  neck  and  loins ;  and  if  this  is  not 
fulTicient,  we  employ  motl  of  the  joints  of  the  lower 
extremities. — This    combination   of    a    great    many 
joints  towards  the  performance  of  one  motion,  is  al- 
fo  to  be  obferved  in   feveral  other  parts  of  the  body  ;• 
notvvithftanding  fuch  motions  being  generally  faid  to 
be  performed  by  fome  fmgle  joint  only.  ^ 

The  third  vertebra  of  the  neck  is  by  fome  called^ 
axis ;  but  this  name  is  applied  to  it  with  much  lefs 
reafon  than  to  the  fecond. — This  third,  and  the  three 
below,  have  nothing  particular  in  their  ftrufture; 
but  all  their  parts  come  under  the  general  defcription 
formerly  given,  JLch  of  them  being  larger  as  they 
defcend. 

The  feventh  {c)  vertebra  of  the  neck  is  near  to  the 
form   of  thofe  of  the  back,  having   the  upper  and 
lower  furfaces  of  its  body  lefs   hollow  than  the  o- 
thers  : — The  oblique  procefles  are  more  perpendicu- 
lar J 

(c)  Atlas  quibufdam,  maxima,  magna  vertebra,  prominenj, 
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ar ; — neither  fpinal  nor  tranrverfe  procefTes  are  fork- 
d. — This  feventh  and  the  fixth  vertebra  of  the  neck 
lave  the  hole  in  each  of  their  tranfverfe  procefles 
acre  frequently  divided  by  a  fmall  crofs  bridge,  that 
ocH  between  the  cervical  vein  and  artery,  than  any 
f  the  other  vertebra;. 

The  twelve  dorfal  {d)  may  be  diftinguifhed  from 
he  other  vertebrce  of  the  fpine  by  the  following- 
larks. 

Their  bodies  are  of  a  middle  fize,  betwixt  thofe  of 
he  neck  and  loins  ;— they  are  more  convex  before 
han  either  of  the  other  two  forts  ;  and  are  flatted 
iterally  by  the  prefTure  of  the  ribs,  which  are  infert- 
d  into  fmall  caviiies  formed  in  their  fides.  1  his 
atting  on  their  fides,  \x'hich  makes  the  figure  of 
hefe  vertebra  almofl  an  half  oval,  is  of  good  ufe  \  as 

affords  a  firm   articulation  to  the  ribs,  nllows  the 

achea  arterja  to  divide  at  a  fmall  angle,  and  the  o- 
ler  large  vefl'els  to  run  fecure  from  the  a£lion  of  the 

tal  organs. — Thefe  bodies  are  more  concave  behind 
lan  any  of  the  other  two  claiTes. — Their  upper  and 
Dwer  furfaces  are  horizontal. 

The  cartilages  interpofed  between  the  bodies  of 
lefe  vertebra  are  thinner  than  in  any  other  of  the 
Vm  vertebrae ;  and  contribute  to  the  concavity  of 
lie  fpine  in  the  thorax,  by  being  thinncfl  at  their 
(>r€-part. 

The  oblique  procefTes  are  placed  almofl  perpendicu* 
IT;  the  upper  ones  flanting  but  a  little  forwards, 
bd  the  lower  ones  flanting  as  much  backwards.-— 
■They  have  not  as  much  convexity  or  concavity  as  is 
^orth  remarking. — Between  the  oblique  procefTes  of 
ppofite  fides,  feveral  fharp  procefTes  fland  out  from 
tie  upper  and  lower  parts  of  the  plates  which  join  to 
orm  the  fpinal  procefs  ;    into  thefe  fliarp  procefi'e3 

rong  ligaments  are  fixed,  for  connecting  the  ver* 
bra. 

The 
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The  tranjverfe  procefies  of  the  dorfal  vertebrae  arc 
long,  thicker  at  their  ends  than  in  the  middle,  and. 
turned  obliquely  backwards  ;  which  may  be  owin^ 
to  the  preffure  of  the  ribs,  the  tubercles  of  which  are 
inferted  into  a  depreflion  near  the  end  of  thefe  proji 
ceflcs.  -) 

The  fp'inal  procefies  are  long,  fmall-pointed,  and 
(loping  downwards  and  backwards  ;  from  their  up- 
per and  back-part  a  ridge  rifes,  which  is  received  byt; 
a  fmsll  channel  in  the  fore-part  of  the  fpinal  pro-' 
cefs  immediately  above,  which  is  heie  connedled  to  k 
by  a  ligament. 

The  conduit  of  the j^'^"/?^^  "narrow  is  here  more  cir? 
cular,  but,  correfponding  to  the  fize  of  that  cord,  i^ 
fmaller  than  in  any  of  the  other  'vertebrae^  and  a  large| 
fliare  of  the  holes  in  the  bony  bridges,  for  the  tranf«r 
j-nifTion  of  the  nerves,  is  formed  in  the  vertebra  above,^ 
than  in  the  one  below. 

The  connection  of  the  dorfal  vertebrae  to  the  ribs/' 
the  thinnefs  of  their  cartilages,  the  ere6t  fituation  o| 
the  oblique  procefTes,  the  length,  Hoping,  and  con-^ 
neftion  of  the  fpinal  procefTes,  all  contribute  to  re«^^ 
flrain  thefe  vertebrae  from  much  motion,  which 
jnight  difturb  the  adlions  of  the  heart  and  lungs ; 
and,  in  confequence  of  the  little  motion  allowed 
here,  the  intervertebral  cartilages  fooner  fhrivel,  by 
becoming  more  folid  :  And  therefore,  the  firft  re-i 
markable  curvature  of  the  fpine  obferved,  as  peopli^ 
advance  to  old  age,  is  in  the  leaft-ftretched  vertebra^^ 
of  the  back  j  or  old  people  firft  become  round-| 
{houldered.  'I 

The  bodies  of  the  four  uppermoft  dorfal  vertebra 
deviate  from  the  rule  of  the  vertebra  becoming  largc0;i, 
as  they  defcend ;  for  the  firft  of  the  four  is   the  lar-,^ 
geft,    and   the  other   three    below  gradually  become 
fmaller,  to  allow  the  trachea  and  large  veflels  to  di*,  ■..  \ 
vide  at  fmaller  angles.  .  \ 

The  two  uppermoft  vertebra  of  the  back,  inftead 
of  being  very  prominent  forwards,  are  flatted  by  thfip 
action  of  the  mufculi  longi  colli  and  recli  majores. 

Th«- 


Of    the   skeleton.  141 

THe  proportional  fize  of  the  two  little  depreflions 
n  the  body  of  each  vertebra,  for  receiving  the  heads 
'  the  ribs,  feems  to  vary  in  the  following  manner ; 
le  deprelhon  on  the  upper  edge  of  each  vertebra  de- 
reafes  as  far  down  as  the  fourth,  and  after  that  in- 
i-eafes. 
The  tranfverfe  procelTes  are  longer  in  each  lower 
ertebra  to  the  feventh  or  eighth,  with  their  fmooth 
urfaces,  for  the  tubercles  of  the  ribs,  facing  gradu- 
lly  more  downwards  \  but  afterwards  as  they  defcend 
ley  become  iliorter,  and  the  fmooth  furfaces  are  di- 
aled more  upwards. 

The  fpinous  procefTes  of  the  vertebra  of  the  back 
ecome  gradually  longer  and  more  flanting  from  the 
rftj  as  far  down  as  the  eighth  or  ninth  vertebra  1 
om   which   they   manifcftly  turn  fliorter  and  more 

ea. 

The  firft  {f)  vertebra,  befides  an  oblong  hollow  in 
lower  edge,  that  aflifts  in  forming  the  cavity 
herein  the  fccond  rib  is  received,  has  the  whole  ca- 
ty  for  the  head  of  the  firft  rib  formed  in  it. 
The  fecond  has  the  name  of  axillary  (j),  without 
y  thing  particular  in  its  ftru6lure. 
The  eleventh  {h)  often  has  the  whole  cavity  for  the 
eventh  rib  in  its  body,  and  wants  the  fmooth  fur- 
ce  on  each  tranfverfe  procefs. 

The  twelfth  (/)  always  receives  the  whole  head  of 
e  laft  rib,  and  has  no  fmooth  furface  on  its  tranf- 

!rfe  procefTes,  which   are  very  fhort The  fmooth 

rfaces  of  its  inferior  oblique  procefTes  face  outwards 
the  lumbar  do. — And  we  may  fay,  in  general,  that 
;  upper  vertebra!  of  the  back  lofe  gradually  their 
femblance  to  thofe  of  the  neck,  and  the  lower  ones 
►me  nearer  to  the  figure  of  the  lumbar. 
The  articulation  of  the  vertebrae  of  the  back  with 
e  ribs,  fhall  be  more  particularly  confidered,  after 
e  ribs  are  defcribed.     Only  it  may   be  proper  now 

to 
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to  remark,  that  the  ligaments  which  ferve  that  arti- 
culation affifl  in  conneAing  the  vertebra. 

The  loweft  order  of  the  true  vertebra  is  the  ium- ^ 
bar  {k)f  which  are  five  bones,  that  may  be  diftinguifti- 
ed  from  any  others  by  thefe  marks:  i.  Their  bodies, 
though  of  a  circular  form  at  their  fore-part,  are 
fomewhat  oblong  from  one  fide  to  the  other  j  which 
may  be  occafioned  by  the  preflure  of  the  large  veflels, 
the  aorta  and  cava,  and  of  the  vifcera.  The  epiphyfes 
on  their  edges  are  larger,  and  therefore  the  upper 
and  lower  furfaces  of  their  bodies  are  more  concave 
than  in  the  vertebra  of  the  back.  2.  The  cartilages 
between  thefe  vertebra  are  muc1i  the  thickefl  of  any, 
and  render  the  fpine  convex  within  the  abdomen^  by 
their  greateft  thicknefs  being  at  their  fore-part.  3.  The 
oblique  procefles  are  flrong  and  deep;  thofe  in  oppo- 
fite  fides  being  almoft  placed  in  parallel  planes  •,  the 
fuperior,  which  are  concave,  facing  inwards,  and 
the  convex  inferior  ones  facing  outwards  :  and  therer 
fore  each  of  thefe  vertebra  receives  the  one  above  it, 
and  is  received  by  the  one  below ;  which  is  not  fo  e- 
vident  in  the  other  two  claffes  already  defcribed. 
4.  Their  tranfverfe  procefles  are  fmall,  long,  and  air 
moft  ere6t,  for  allowing  large  motion  to  each  bone, 
and  fufficient  infertion  to  mufcles,  and  for  fupporting 
and  defending  the  internal  parts.  5.  Betwixt  the 
roots  of  the  fuperior  oblique  and  tranfverfe  procefles, 
a  fmall  protuberance  may  be  obferved,  where  fome 
of  the  mufcles  that  raife  the  trunk  of  the  body  arc 
inferted.  6.  Their  fpinal  procefles  are  flrong,  flraight, 
and  horizontal,  with  broad  flat  fides,  and  a  narrow 
edge  above  and  below ;  this  laft  being  deprefTed  on 
each  fide  by  mufcles.  And  at  the  root  of  thefe 
edges,  we  fee  rough  furfaces  for  fixing  the  ligaments, 
*j.  The  canal  for  the  numerous  cords,  called  cauda 
equina,  into  which  the  fpinal  marrow  divides,  is  rai< 
ther  larger  in  thefe  bones  than  what  contains  that 
warroiv  in  the  vertebra  of  the  back.  8.  The  holes 
for  the  paflage  of  the  nerves  are  more  equally  forixi- 

ed 
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ed  out  of  both  the  contiguous   vertehm  than  in  the 
other  clafTes;  the  upper  one  furnifhes  however  the 
|,  larger  (hare  of  each  hole. 

|!  The  thick  cartilages  between  thefe  lumbar  vertebra^ 
their  deep  oblique  procefles,  and  their  ere6l  fpinal 
procefles,  are  all  fit  for  allowing  large  motion  ;  though 
it  is  not  fo  great  as  what  is  performed  in  the  neck  ; 
which  appears  from  comparing  the  arches  which  the 
head  defcribes  when  moving  on  the  neck,  or  the  loins 
only. 

The  lumbar  vertebra  as  they  defcend,  have  their 
oblique  procefles  at  a  greater  diftance  from  each  0- 
ther,  and  facing  more  backwards  and  forwards. 

Both  tranfverfe  and  fpinal  procefles  of  the  middle- 
mod:  vertebne  oi  the  loins  are  longeft  and  thickeft; 
ill  ihc  vertebra  above  and  below  they  are  lefs  :  So 
tnat  thefe  procefles  of  the  iirfl;  (/)  and  fifth  {m)  are 
the  leafl:,  to  prevent  their  flriking  on  the  ribs  or  oja 
iliinny  or  their  bruifing  the  mufcles  in  the  motions  of 
the  fpine. 

J  he  epiphyfes  round  the  edges  of  the  bodies  of  the 
lumbar  vertebra  are  mod  raifed  in  the  two  loweft, 
which  confequently  make  them  appear  hoilower  in 
the  middle  than  the  others  are. 

The  body  of  the  fifth   vertebra  is   rather  thinner 

i  than  that  of  the  fourth. — The  fpinal  procefs  of  this 

fifth  is  fmaller,  and  the  oblique  procefles   face  more 

backwards  and   forwards   than  in  any   other  lumbar 

I  vertebra. 

After  confidering  the   ftru£lure  of  the  particular 

^.vertebrce^  and  their  mutual  connection,  we  may  ob- 

iferve  a  folicitous  care  taken   that  they  fliall  not  be 

disjoined,  but  with  great  difficulty  ;  for  befides  being 

'inne£led  by   Ilrong  ligaments  proportioned  to  the 

rces  which  are  to  be  refifted,  their  bodies  either  en- 

fo  into  each  other,  as  to  prevent  their  being  dif- 
laced  any  way,  as  in  the  vertebrae  of  the   neck ;  or 

y  are  propped  on  all  fides,  as  thefe  of  the  back  are 

by 

^  Nf^pjTHf,  renalis. 

'0   'A<r;^aX<T«f,  fulci?fi«, 


144         Of    the    SKELETON. 

by  the  ribs ;  or  their  furfaces  of  conta(^  are  fo  broad, 
as  to  render  the  reparation  almofl:  impracticable,  aji 
in  the  loins ;  while  the  depth  and  articulation  of  the 
oblique  procefTes  are  exaClly  proportioned  to  the 
quantity  of  motion  which  the  other  parts  of  the 
bones  allow,  or  the  mufcles  can  perform  :  Yet,  as 
thefe  oblique  procefles  are  fmall,  and  therefore  not 
capable  of  fo  fecure  a  conjundlion,  as  the  larger  bo- 
dies, they  mayfooner  yield  to  a  disjoining  force;  but 
then  their  diilocation  is  not  of  near  fo  bad  confe- 
quence  as  the  feparation  of  the  bodies  would  be. 
For,  by  the  oblique  procefles  being  diflocated,  the 
mufcles,  ligaments,  and  fpinal  marrow,  are  indeed 
ftretched  ;  but  this  marrow  mult  be  comprcfled,  or 
entirely  deftroyed,  when  the  body  of  the  vertebra  is 
removed  out  of  its  place. 

The  FALSE  VERTEBRA  compofc  the  under 
pyramid  of  the  fpine.  They  are  dillinguifhed  from 
the  bones  already  defcribed  juftly  enough  by  this  epi 
thtt  oi  falfe ;  becaufe  though  each  bone  into  which 
they  can  be  divided  in  young  people,  refembles  the 
true  vertebrae  in  figure,  yet  none  of  them  contribute 
to  the  motion  of  the  trunk  of  the  body ;  they  being 
intimately  united  to  each  other  in  adultr,  except  at 
the  lower  part,  where  they  are  moveable;  whence  I 
they  are  commonly  divided  into  two  bones,  os  facrum  ' 
and  coccygis.  ^ 

OS  SACRUM  (;/),  is  fo  called,  from  being  ofFered  J 
in  facrifice  by  the  ancients,  or  rather  becaufe  of  its 

largenefs  in   refpe6l   of  the  other  vertebrae. This 

bone  is  of  an  irregular  triangular  ifhape,  broad  above, 
narrow  below,  convex  behind,  for  the  advantageous 
origin  of  the  mufcles  that  move  the  /pine  and  thigh 
backwards ;  and  concave  behind,  for  enlarging  the. 
cavity  of  the  pelvis. — Four  tranfverfe  lines,  of  a  CQ 
lour  different  from  the  reft  of  the  bone  which  arc/ 
feen  on  its  fore-part,  are  the  marks  of  divifion  of  th 


n^pcTU,  latum,  OS  cluiiium,  clavium. 
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ve  different  bones  of  which  it  confifts  in  young  per- 
Dns. 

i:   The  fore-part  of  the   os  fncruwy  analogous   to  the 

•odies  of  the  tn:e  vertebrae,  is  fmooth  and  fiat,  to  al- 

iOW  a  larger  fpace  for  the  contained  bowels,   without 

ny  danger  of  hurting  them  ;  or  this  flat  figure  may 

e  owing  to  the  equal  prcfTure  of  thefe  bowels,   par- 

■cularly  of  the  lalt  gut. — The   back-part  of  it  is  al- 

:10ft  ftraight,  without  fo  large  a  cavity  as  the  verte^ 

rae  have;  becaufe  the  fpinal  marrow,  now  feparated 

ito  the  Cauda  equina,  isfmall. — The  bridges  between 

le   bodies   and    piocefTes   of   this   bone,    are    much 

ucker,  and  in  proportion  (horter,  than  in  the  former 

afs  of  bones. — The  ftrength  of  thefe  crofs  bridges 

very  remarkable  in  the  three  upper  bones,  and  is 

ell   proportioned   to   the   incumbent  weight  of   the 

unk  of  the  body,  which    thefe   bridges  fuftain  in  a 

anfverfe,    confequcntly   an   unfavourable   fituation, 

■hen  the  body  is  erecl;. 

There  are  only  two  oblique  procefTes  of  the  os  fa- 
urn :  one   {landing  out  on  each  iide  from  the  upper 

rt  of  the  firfl  bone. Their  plain  erecl  furfaces 

:e  backwards,  and  are  articulated  with  the  inferior 
lique  proceHcs  of  the  lad  vertebra  of  the  loins,  to 
fiich  each  of  thefe  proceiles  is  connected  by  a  ftiong 
;ament,  which  rifes  from  a  fcabrous  cavity  round 
eir  roots,  where  mucilaginous  glands  are  alfo  lodg- 
. — Inftead  of  the  other  oblique  procefTes  of  this 
ne,  four  rough  tubercles  are  to  be  feen  on  each 
c  of  its  furface  behind,  from  which  the  mujculus 
•er  has  its  origin. 

The  tr anfverfe  procefTes  here  are  all  grown  toge- 
IX  into  one  large  ftrong  oblong  procefs  on  each 
e,  which,  fo  far  as  it  anfwers  to  the  fir  ft  three 
lies,  is  very  thick,  and  divided  into  two  irregular 
/itics,  by  a  long  perpendicular  ridge. — The  fore- 
^ft  of  the  two  cavities  has  commonly  a  thin  carti- 
inous  fkin  covering  It  in  the  recent  fubjed:,  and  is 
'.pted  to  the  unequal  protuberance  of  the  os  ilium  ; 
I  a  ftrong  ligament  connects  the  circumference  of 
N  thefe 
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tliefe  furfaces  o£  the  two  bones. — ^The  cavity  behi 
is  divided  by  a  tranfverfe  ridge  into  two,  where  ftron 
ligamentous  firings  that  go  from  this  bone  to   the  os 
iliuin^  with  a  cellular  fubilance  containing  mucus^  are 
lodged. 

The  tranfverfe  procefTes  of  the  two  lad  bones  of 
the  OS  facrum  are  much  fmaller  than  the  former. — At 
their  back-part,  near  their  edge,  a  knob  and  oblong 
flat  fuiface  give  rife  to  two  ftrong  ligaments  which 
are  extended  to  the  os  ifchium ;  and  are  therefore  call- 
ed facro-fciatic. 

The  fpinal  procefles  of  the  three  uppermoft  bones 
of  the  OS  facrum  appear  fhort,  (liarp,  and  almofterec^ 
while  the  two  lower  ones  are  open  behind  ;  and  fom 
times  a  little  knob  is  to  be  feen  on  the  fourth,  thoug 
generally  it  is  bifurcated,  without  the  two  legs  meett 
ing  into  a  fpine ;  in  which  condition  alfo  the  fiift  n, 
often  to  be  feen  ;  and  fometimes  none  of  them  mee3|| 
but  leave  ■Sijtnus^  or  rather_/£^,  inftead  of  a  canal  {p)A^ 
The  mitf cuius  latijjimus  and  longijfimus  (lorfi,facro-luH 
balls  and  glutneus  tnaximusy  have  part  of  their  originj 
from  thefe  fpinal  procefTes.  .1 

The  canal  between  the  bodies  and  procefTes  of  thij 
bone,  for  the  cauda  equinay  is  triangular  ;  and  be* 
comes  fmaller  as  it  defcends,  as  the  cauda  alfo  does.— 
Below  the  third  bone,  this  pafTage  is  no  more  a  com- 
plete bony  canal,  but  is  open  behind  j  and  is  only  then 
defended  by  a  flrong  ligamentous  membrane  ftretche( 
over  it,  which,  with  the  mufcles  that  cover  it,  anc 
are  very  prominent  on  each  fide,  is  a  fufficient  de 
fence  for  the  bundle  of  nerves  within. 

At  the  root  of  each  oblique  procefs  of  this  bone  ,. 
the  notch  is  confpicuous,  by  which,  and  fuch  anothei 
in  the  laft  vertebra  of  the  loins,  a  pafTage  is  left  fo 
the  twenty-fourth  fpinal  nerve ;  and,  in  viewing  tb 
OS  facrum  y  either  before  or  behind,  four  large  hole 
appear  in  each  fide,  in  much  the  fame  height,  a 
•where  the  marks  of  the  union  of  its  fcveral  bones  re 
main.     Some  of  the  largeft  nerves  of  the  body  pal 

throiig: 

■(«>)  Vcrheyen  Anat.  traft.  "j.  cap.  9.— Sue  Trad,  d'oftcol.  p.  l%l 
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through  the  anterior  holes  •,  and  fiiperficial  grooves  run- 
Wng  outwards  from  them  in  difPerent  directions,  ihew 

:he  courfe  of  thefe  nerves. From  the  intervals  of 

hefe  grooves,  the  piriformis  mufcle  chiefly  rifes. — 
rhe  holes  in  the  back-part  of  the  bone  are  covered 
by  membranes  which  allow  fmall  nerves  to  pafs 
through  them. — The  two  uppermofl  of  thefe  holes, 
sfpecialiy  on  the  fore-fide,  are  the  largefl ;  and  as  the 
bone  deicends,  the  holes  turn  fmaller.  Sometimes  a 
notch  is  only  formed  at  the  lower  part  in  each  fide  of 
this  bone ;  and  in  other  fubjects  there  is  a  hole  com- 
tnon  to  it  and  the  os  coccygi.:,  through  which  the 
:wenty-ninth  pair  of  fpinal  nerves  p.ifles  ;  and  fre- 
quently a  bony  bridge  is  formed  on  the  back-part  of 
ach  fide  by  a  procefs  fent  up  from  the  back-part  01 
:he  OS  coccygis,  and  joined  to  the  little  knobs  whicii 
he  lail  bone  of  the  os  facruvi  has  iiiRcad  of  a  fpinal 
irocefs.  Under  this  bridge  or  juguvA^  the  twenty- 
inth  pair  of  fpinal  nerves  runs  in  its  courfe  to  th.: 
:ommon  holes  jull  now  defcribed. 

The  upper  part  of  the  body  of  the  firft  bone  re- 
Jembles  the  vertebrae  of  the  loins ;  but  the  fmall  fifth 
>one  isoblotig  tranfverfely,  and  hollow  in  the  middle 
)f  its  lower  furface. 

The  fubftance  of  the  os  facrum  is  very  fpongj^ 
vithout  any  confiderable  folid  external  plates,  and  is 
ighter  proportionally  to  its  bulk  than  any  other  bone 
n  the  body  •,  but  is  fecured  from  injuries  by  the  thick 
nufclcs  that  cover  it  behind,  and  by  the  llrong  liga- 
mentous membranes  that  clofely  adhere  to  it. — As 
this  is  one  of  the  moll  remarkable  inflances  of  this 
fort  of  defence  afforded  a  foft  weak  bone,  we  may- 
make  the  general  obfervation.  That,  wherc-ever  we 
meet  with  fuch  a  bone,  one  or  other,  or  both  thefe 
lefences  are  made  ufe  of,  the  fird  to  ward  off  in- 
uries,  and  the  feccnd  to  keep  the  fubftance  of  the 
Jone  from  yielding  too  eafily. 

'I'his  bone  is  articulated  above  to  the  laft  vert. bra 
:>f  the  loifis,  in  the  manner  that  the  lumbar  vertelrae 
ire  joined  ;  and  therefore  the  fame  motioijs  mav  be  per- 
N  ^  '  forr  ed 
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formed  here. — The  articulation  of  the  lower  part  of 
the  OS  Jcicrum  to  the  d?j-  coccygis^  feems  well  enough  ad- 
apted for  allowing  confiderable  motion  to  this  ia^ 
bone,  was  it  not  much  confined  by  "ligaments.  Li|i 
terally,  ths  os  facrum  is  joined  to  the  o/fa  ilium  by  uj^ 
immovtAtAe  Jy-icho/idro/iSy  or  what  almclt  deferves  tlyi 
name  of  a  future  ;  for  the  cartilaginous  cruft  on  tnei 
furface  of  the  bones  is  very  thin,  and  both  their  fur- 
faces  are  fo  fcabrcus  and  unequal,  as  ro  be  indented 
into  each  other :  which  makes  fuch  a  ftrong  conneo-^ 
tion,  th.it  great  force  is  required  to  fcparate  them^i 
after  all  the  mufcies  and  ligaments  are  cur. — Fregi 
quently  the  two  bones  grow  together  in  old   fubjedt^ 

The  ufes  of  the  cs facrum  are,  to  ferve  as  the  com-' 
iTion  bafe  and  fupport  of  the  trunk  of  the  body,  to 
guard  the  nerves  proceeding  from  the  end  of  the  fpi- 
nal  marrow,  to  defend  the  back-part  of  the  pelvis^ 
and  to  afford  fufficient  origin  to  the  mufcies  which 
move  the  trunk  and  thigh. 

The  bones  that  compofe  the  os  facrum  of  infants,, 
have  their  bodies  leparated  from  each  other  by  a  thict 
cartilage;  and,  in  the  fame  manner  as  the  true  ver- 
itbrae^  each  of  them  confiils  of  a  body  and  two  la- 
teral plates,  connedled  together  by  cartilages ;  the 
ends  of  the  plates  feldom  being  contiguous  behind. 

OS  COCCTGIS  (rt),  or  rump-bone^  is  that  trian- 
gular chain  of  bones  depending  from  the  os  facrum  \ 
each  bone  becoming  fmaller  as  they  defcend,  till  the 
laft  ends  almofi  in  a  point.  The  os  ccccygis  is  convex 
behind,  and  concave  berore;  from  which  crooked 
pyramidal  figure,  which  was  thought  to  refemble  a 
cuckoo's   beak,  it  has  got  its  name. 

This  bone  confifts  ot  four  pieces  in  people  of  mid- 
dle age  : — In  children,  very  near  the  whole  of  it  is  car- 
tilage :  In  old  fubje£ls,  all  the  bones  are  united,  and 
become  frequently  one  continued  bone  with  the  OJ" 
fjcriii'ti. 

The  higheft  Oi  the  four  bones  is  the  largefl:,  with, 
fhoulders  extended  farther  to  each  fide  than   the  end 

(tf)  Opso7rvyi9v  ofpcgy  caudae  os,  fpondylium,  os  cuculi. 
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f  {he  OS  facrt/tn ;  which  enlargement  fliould,  in  my 
pinion,  lerve  as  a  diilinguifliing  mark  to  fix  the 
imits  of  either  bone;  and  therefore  fhould  takeaway 
II  difpute  about  reckoning  the  number  of  bones, 
f  which  one  or  other  oi  thefe  two  parts  of  the  fa!fe 
crtebrae,  is  compofed  ;  which  difpute  muft  ftill  be 
t'pt  up,  fo  \ong  as  the  numbering  five  or  fix  bones 
1  the  OS facrinn  depends  upon  the  uncertain  accident 
f  this  broad-{houldered  little  bone  being  united  to 
r  feparr.ted  from  it. — The  upper  furface  of  this  bone 
^  a  little  hollow. — From  the  back  of  that  bulbous 
art  called  'w^fnoulders^  a  procefs  often  rifes  up  on 
ach  fide,  to  join  with  the  bifurcated  fpine  of  the 
>urth  and  fifth  bones  of  the  os  facrum^  to  form  the 
ony  bridge  mentioned  in   the   defcription   of  the   os 

rum, — Sometimes  thefe  fhoulders  are  joined  to  the 
des  of  the  fifth  bone  of  the  osfacrum^  to  form  the 
ole  in  each  fide  common  to  thefe  two  bones,  for  the 
aflage  of  the  twenty  ninth  pair    of  fpinal   nerves, — 

mediately  below  the  fhoulders  ot  the  os  coccyg'iSy  a 
otch  may  be  remarked  in  each  fide,  where  the  thir- 
eth  pair  of  the  fpinal  nerves  pafles. — The  lower  end 
f  this  bone  is  formed  into  a  fmall  head,  which  very 
ften  is  hollow  in  the  middle. 

The  three  lower  bones  gradually  become  fmaller, 
nd  are  fpongy  ;  but  are  ftrcngthened  by  a  firong  liga- 
icnt  which  covers  and  connects  them. — Their  ends, 
J  which  they  arc  articulated,  are  formed  in  the  fame 

anner  as  thofe  of  the  firfl  bone  are. 

Between  each  of  thefe  four  bones  of  young  fub- 
afts,  a  cartilage  is  interpofed  j  therefore  their  articul- 
tion  is  analogous  to  that  of  the  bodies  of  the  ver-" 
fbrae  of  the  neck ;  For,  as  has  been  above  remark- 
d,  the  lower  end  of  the  os  Jacruvi^  and  of  each  of 
be  three  fuperior  bones  of  the  os  coccygiSy  has  a  fmall 
epreflion  in  the  middle  ;  and  the  upper  part  of  all 
be  bones  of  the  os  coccygis  is  a  little  concave,  and 
onfcquently  the  interpofed  cartilages  are   thickeft  in 

e  middle,  to  fill  up  both   cavitits;  by  which   they 

•nnect  the  bones  more  firmly. — When  the  cartilages 
K  3  oflity. 
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ofTif)-,  the  upper  end  of  each  bone  Is  formed  into  a 
cavity,  exa6lly  adapted  to  the  protuberant  lower  end 
of  the  bone  immediately  above. — From  this  fort  ol ' 
articulation,  it  is  evident,  that,  unlefs  when  thefe 
bones  grow  together,  all  of  them  are  capable  of  mo- 
tion ;  of  which,  the  firft  and  fecond,  efpecially  ihh 
lad,  enjoys  the  largeft  fliare. 

The  lower  end  of  the  fourth  bone  terminates  in  a 
rough  point,  to  which  a  cartilage  is  appended. 

To  the  fides  of  thefe  bones  of  the  os  coccy^is,  thci 
ccccygaei  mufcles  (^),  and  part  of  the  levatores  ani^ 
and  of  tht  gliitael  maximiy  are  fixed. 

The  fubftance  of  thefe  bones  is  very  fpongy,  and 
in  children  cartilaginous  •,  there  being  only  a  part  of 
the  firil  bone  ofiified  in  a  new-born  infant. — Since 
therefore  the  intejlhmm  reBum  of  children  is  not  fo 
firmly  fupported  as  it  is  in  adults ^  this  may  be  one 
reafon  why  they  are  m.ore  fubje£l  to  a  procidentia  ani 
than  old  people  [c). 

From  the  defcilption  of  this  bone,  we  fee  how  lit- 
tle it  refembles  the  vertebrae ;  fince  it  feldom  has 
procefles,  never  has  any  cavity  for  the  fpin/il  marrow, 
nor  holes  for  the  pafTage  of  nerves. — Its  conne(Slioa 
hinders  it  to  be  moved  to  either  fide  ;  and  its  motioii 
backwards  and  forwards  is  much  confined  :  Yet  as. 
ats  ligaments  can  be  ftretched  by  a  confiderableforcC), 
ic  is  a  great  advantage  in  the  excretion,  of  the  fiecej^ 
alvhiae,  and  much  more  in  child-bearing,  that  this 
bone  fnould  remain  moveable  :  and  the  right  manage- 
anent  of  it,  in  delivering  women,  may  be-  of  great 
benefit  to  them  {d). — -Ihe  mobility  of  the  os  coccygh 
diminifhing  as  people  advance  in  age,  efpecially  when 
its  ligaments  and  cartilages  have  n.ot  been  kept  flex- 
ible by  being  flretched,  is  probably  one  reafon  why 
the  women,  v/ho  are  old  maids  before  they  marry, 
have  sfcnerally  hard  labour  in  chilcf-bed, 

^  ^  The 

{})  Douglas,  Myograph,  chap.  40.— Euftach.  tab.  36.  No.  45.  20. 
(c)  Spigel.  je  humani  corp.  fabric  lib.  a.   cap.     W.— Paaw,    dc 
vfiib.  par.  2.  cap.  3. 
y.)  Paaw,  ibi4v'^Deventer,  Pperat.  chirurg,  cap.  %J, 
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.  The  OS  coccygis  ferves  to  fuftain  the  inteflmum  rec" 
/«/»;  and,  in  order  to  perform  this  office  more  effec- 
tually, it  is  made  to  turn  with  a  curve  forwards;  by 
iwhich  alfo  the  bone  itfelF,  as  well  as  the  mufcles  and 
teguments,  is  preferved  from  any  injury,  when  we 
tt  with  our  body  reclined  back. 

The  fecond  part  of  tlie  trunk  of  the  fkeleton,  the 
iPELVISj  is  the  cylindrical  cavity  at  the  lower  part 
of  the  ahdomeriy  formed  by  the  os  jacrum^  os  ccccygis^ 
land  offa  innominata  ;  which  lafl:  therefore  fall  nov/  in 
courfe  to  be  examined.  .j' 

..  Though  the  name  of  OSSA  INNOMINATA  [t) 
Iconti'ibutes  nothing  to  the  knowledge  of  their  fitu- 
lation,  ftruclure  or  office  ;  yet  they  have  been  fo  long 
^nd  univerfally  known  by  it,  that  there  *3  no  occafioii 
for  changing  it. — They  are  two  lari^e  broad  bones^ 
.vhich  foim  the  fore-part  and  fides  of  iht  pelvis^  and 
he  lower  part  of  the  (ides  of  the  abdomen. — In  child- 
ren each  of  thefe  bones  is  evidently  divided  into  three  ; 
hich  are  afterwards  fo  intimately  united,  that  fcarce 
the  lead  mark  of  their  former  fcparation  remains; 
This  notwithftanding,  they  are  defcribed  as  confift* 
f\g  each  01  three  bones,  to  wit,  the  os  ilium^  ifchiumi^ 
\Wi\  pubis ;  which  I  ihall  firft  defcribe  feparately,  and 
hen  (liall  confuler  what  is  common  to  any  two  of 
chem,  or  to  all  the  three. 

05  ILIUM  (/),  or  hawich-bone^  is  fituated  higheft 
t)f  the  three,  and  reaches  as  far  down  as  one  third 
i)f  the  great  cavity  into  which  the  head  of  the  thigh- 
t)One  is  received. 

The  external  fide  of  this  bone  is  unequally  convex, 
tnd  is  called  its  dorjum  ; — the  internal  concave  fur- 
ace  is  by  fome  (but  improperly)  named  its  ccfta. — The 
emicirgular  edge  at  t-he  higheft  part  of  this  bone, 
^hich  is  tipped  with  a  cartilage  in  the  recent  fubjecl, 
;  named  xhtjpiney  into  which,  the  external  of  defcen- 
jng  o,blique  mufcle  of  the  abdonieji  is  inferted  ;  and 
rom  it  the  internal  afcending  oblique  and  the  tranf- 

{j[\  Apt2'ov;^v,  xfvjwv,  fcaphiunijluinbare^cUuiium,  clavium,  ancbaj^ 
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T'erfe  mufclcs  of  the  belly,  with  the  gluteus  maximus, 
<juadratus  lumhorum^  and  laiijfimus  dorft^  have  their  o- 
rigin.,  Some  (^z)  arc  of  opinion,  that  it  is  only  the 
tendinous  cruft  of  all  thefe  mufcles,  and  not  a  carti- 
lage, as  commonly  alledged,  that  covers  this  bony 
^<\gQ. — The  ends  of  the  fpinc  are  more  prominent 
than  the  furface  of  the  bone  below  them;  therefore 
^re  reckoned  proceffes. — From  the  anterior  fpinal  pro- 
cefs,  tht  fartorius  zndfafcialis  mufcles  have  their  rife, 
and  the  outer  end  of  the  doubled  tendon  of  the  ex- 
ternal oblique  mufcle  of  the  abdomen^  commonly  call- 
ed Fallcpltis^s,  or  Pouparf\  ligament,  is  fixed  to  it. — 
The  infide  of  the  poflerior  fpinal  procefs,  and  of  part 
of  the  fpine  forward  from  that,  is  made  flat  and 
rough  where  the  facro-himbalis  and  longijjlmns  dorfi 
rife;  and  to  its  outfide  ligaments,  extended  to  the  os 
facrum  and  tranfverfe  procefles  of  the  fifth  and  fourth 
vertebrae  of  the  loins,  are  fixed  {b). — Below  the  an* 
terior  fpinal  procefs  another  protuberance  ftands  out, 
which,  by  its  fituation,  may  be  diftinguiflied  from 
the  former,  by  adding  the  epithet  of  inferior,  where 
the  mufjulus  renins  tibiae  has  its  origin  (r). — Betv*'ixt 
thefe  two  anterior  procefles  the  bone  is  hollowed 
xvhere  the  beginning  of  \\\q  fartorius  mufcle  is  lodg- 
ed.— Below  the  pofterior  fpinal  procefs,  a  fecond 
protuberance  of  the  edge  of  this  bone  is  in  like  man*' 
ner  obfervable,  which  is  clofely  applied  to  the  os  fa 
crum. — Under  this  laft  procefs  a  confiderable  large' 
niche  is  obfervable  in  the  or  i/ium ;  between  the 
fides  of  which  and  the  ftrong  ligament  that  is  ftretched 
over  from  the  osfacrum  to  the  fharp-pointed  procefs  of 
the  OS  ifchittm  of  the  recent  fubje6i,  a  brge  hole  is 
formed,  through  which  the  mufculus  pyriformisy  the 
great  fciatic  nerve,  and  the  poflerior  crural  vefTels 
pafs,  and  are  protected  from  comprefTion. 

The  external  broad  fide  or  dorfum  of  the  os  ilium  i» 

a  littld 

(a)  Winflow,  Expofition  anatomique  du  corps  humain,  traite  dc^ 
OS  frais,  §  96. 

(i)  Weitbrccht,  Syndefmolog.  kd.  4.  §  39.  40.  46.  47. 
(f)  Baker,  Curf.  oileoiog.  demoQllri  3« 
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I  little  hollow  towards  the  fore-part ;  farther  back  it 
s  as  much  raifed  ;  then  is  confiderably  concave  ;  and, 
aftly,  it  is  convex.  Thefe  inequalities  are  occafion- 
?d  by  the  actions  of  the  mufcles  that  are  fituated  on 
(his  furface. — From  behind  the  uppermoft  of  the  two 
pterior  fpinal  procefles,  in  fuch  bones  as  are  ftrong- 
ly  marked  by  the  mufcles,  a  femicircular  ridge  is  ex- 
jcnded  to  the  hollow  pafTage  of  the  fciatic  nerve, 
between  the  fpine  and  this  ridge,  the  glutaeus  medius 
akes  its  rife.  Immediately  from  above  the  lowell  of 
he  anterioi  fpinal  procefles,  a  fecond  ridge  is  ftretch- 
d  to  the  niche.  Between  this  and  the  former  ridge, 
he  glutaeus  tninimus  has  its  origin. — On  the  outfide 
f  the  poilerior  fpinal  procefles,  the  dorfum  of  the  as 
\ium  is  flat  and  rough,  where  part  of  the  mufculus 
lutaeus  maxim  us  and  pyriformis  rifes. — The  1  owe  ft 
art  of  this  bone  is  the  thickefl,  and  is  formed  into  a 
arge  cavity  with  high  brims,  to  aflift  in  compofing 
he  great  acetabulum  •,  which  Ihall  be  confidered,  after 

II  the  three  bones  that  conftitute  the  os  imiominatumy 
re  defcribed. 

The  internal  furface  of  the  os  ilium  is  concave  in 
g  broadeit  fore-part,  where  the  internal  iliac  mufcle 
as  its  origin,  and  fome  ftiare  of   the  intejlinum   ilium 

d-£olo?i  is  lodged. — 1^'rom  this  large  hollow,  a  fmall 
nuoflty  is  continued  obliquely  forwards,  at  the  in- 
ie  of  the  anterior  inferior  fpinal  procefs,  where  part 
f  the  ^yc^^zj- and ///^cTi^j- mufcles,  with  the  crural  vef- 
Is  and  nerves,  pafs. — The  large  concavity  is  bound- 
i  below  by  a  Iharp  ridge,  which  runs  from  behind 
wwards;  and  being  continued  with  fuch  another  ridge 
F  the  OS  pubis y  forms  a  line  of  partition  between   the 

domen  and  pelvis. — Into  this  ridge  the  broad  tendon 
'{  l\\t  pjhas  parvus  is  inferted. 

All  the  internal  furface  of  the  cs  ilium,  behind  this 
dge,  is  very  unequal:  For  the  upper  part  is  flat, 
it  fpongy,  where  the  facro-lunibalis  and  lot.gijjimus 
)rft  rife. — Lower  down,  there  is  a  tranfverfe  ridge 
cm  which  ligaments  go  out  to  the  os  facrum. — 
pmediatcly  below  this  ridge,  the  rough  unequal  cavi- 
ties 


i 
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ties  and  prominences  are  placed,  which  are  exa(5i:^i 
adapted  to  thofe  defcribed  on  the  fule  of  the  os  Ja^ 
crum, — In  the  fame  manner,  the  upper  part  of  thiJ 
rough  furface  is  porous,  for  the  firmer  adhefion  p 
the  ligamentous  cellular  fubflance ;  while  the  low© 
part  is  more  folid,  and  covered  with  a  thin  cartilagjl 
nous  fkin,  for  its  immoveable  articulation  with  tb 
OS  facriim. — From  all  the  circumference  of  this  largt 
unequal  furface,  ligaments  are  extended  to  the  os  fa 
cruniy  to  fecure  more  firmly  the  conjun^bion  of  thefi 
bones. 

The  paflages  of  the  medullary  vefTels  are  very  con 
fpicuous,  both  in  the  dorfum  and  cojla  of  many  ojfi 
ilium  ;  but  in  others  they  are  inconfiderable. 

The  pofterior  and  lower  parts  of  thefe  bones  an 
thick  i  but  they  are  generally  exceeding  thin  am' 
compa£l  at  their  middle,  where  they  are  expofed  t( 
the  a£lions  of  the  mufcidi  glutaei  and  iliacus  ii.ternm, 
and  to  the  preflure  of  the  bowels  contained  in  thi 
belly. — The  fubflance  of  the  ojfa  ilium  is  moflly  cellus 
lar,  except  a  thin  external  table. 

In  a  ripe  child,  the  fpine  of  the  os  ilium  is  cartila- 
ginous,  and  is  afterwards  joined  to  the  bone  in  fond? 
oi  2iU  epiphyfe.  The  large  lower  end  of  this  bone  w 
not  compleatly  oflified. 

OS  ISCHIUM  {d)  or  hip-bofiey  is  of  a  middle  bull 
between  the  two  other  parts  of  the  os  innominatum^ 
fituated  lowed  of  the  three,  and  is  of  a  very  irregulai 
figure. — Its  extent  might  be  marked  by  an  horizoiM 
tal  line  drawn  near  through  the  middip  of  the  aceU^ 
bulum\  for  the  upper  bulbous  psrt  of  this  bone  foralf 
fome  lefs  than  the  lower  half  of  that  great  cavity,  an 
the  fmall  \tg  of  it  rifes  to  much  the  fame  height 
the  other  fide  of  the  great  hole  common  to  this  bo; 
and  the  os  pubis. 

From  the  upper  thick  part  of  the  os  ijchium^  a  fhaj 
procefs,  called  by  (ome jpimur,  (lands  out  backward 
irom  whicli  chiefly  the  mufculus  ciccsgaus  TtnAfupe, 
gemellus,  and  part  of  the  levator  aniy   rife ;  and 

an  ten 

(jp)  Cox?:,  coxcndicis,  pixis»* 
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Mterior  or  internal  facro-fciatic  ligament  is  fixed  to 
:. — Between  the  upper  part  of  this  ligament  and 
:c  bones,  it  was  formerly  obferved  that  the  pyriform 
uifcle,  the   pofterior   crural   vefTels,  and   the  fciatic 

crxQy  pafs  out  of  the pe/vis. Immediately  below 

his  procefs  a  fmuolity  is  formed   for   the  tendon  of 

he  T7Lufciilus  obturator  interfius. In  2  recent  fubj<!£l, 

his  part  of  the  bone,  which  ferves  as  a  pully  on 
,hich  the  obturator  mufcle  plays,  is  covered  with  a 
gamentous  cartilage,  that,  by  two  or  three  fmall 
dges,  points  out  the  interfticcs  of  the  fibres  in  the 

tndon  of  this  mufcle. The  outer  furface  of  the 

|one  at  the  root  of  this  fpinous  procefs  is  made  hol- 
■)w  by  x\\Q  piriformis  or  iliacus  externus  mufcle. 
Below  the  finuofity  for  the  obturator  mufcle,  is  the 
reat   knob   or   tuberoftty,   coveied   with    cartilage  or 
endon  {a). — The  upper  part  of  the  tuberofity  gives 

fe  to  the  inferior  gemellus  mufcle. To  a  lidge  at 

le  infide  of  this,  the  external  or  poder lor  fucro-fcia tic 
gament  is  fo  fixed,  that  between  it,  the  internal  li- 
ament,  and  the  finuofity  of  the  cs  ifchium,  a  pafiage 
S-Jeft  for  the  internal  obturator  mufcle. — The  upper 
Jiick  fmooth  part  of  the  tuber^  called  by  fome  its 
'drfum,  has  two  oblique  imprefiTions  on  it.  The  in- 
er  one  gives  origin  to  the  long  head  of  the  biceps 
'exor  tibia  and  fanifiervofus  mufcles,  and  the  Jtr,ii' 
embranofus  rifes  fiom  the  exterior  one,  which  reaches 

igher  and  nearer  the  acetabulum  than  the  other. 

he  lov.'er,  thinner,  more  fcabrous  part  of  the  knob 
hich  bends  forwards,  is  alfo  marked  with  two  flat 
urfaces,  whereof  the  internal  is  what  we  lean  upon 
1  fitting,  and  the  external  gives  rife  to  the  largefl 
ead  of  the  triceps  adductor  femoris. — Between  the  ex- 
ernal  margin  of  the  tuberofity  and  the  great  hole  of 
\t  OS  inmminattim^  there  is  frequently  an  obtufe  ridge 
tended    down   from    the    acetabulum^    which    gives 

rigin  to  the   quadrat  us  femoris, As  the  tuber  ad- 

ances  forwards,  it  becomes  fmaller,  and  is  rough, 
•r  the  origin  of  the  mujculus  iranfverfalis  and  ereclor 

penis* 
(4)  Winflow  Expofitlon  anat.  dcs  os  fiaij,  %  96. 


156  Of    the    skeleton. 

^€nis. — ^The  fmall  leg  of  it,  which  mounts  iipwardi 
to  join  the  os  pubis y  is  rough  and  prominent  at  it{ 
edge,  where  the  two  lower  heads  of  the^triceps  oj 
quadriceps  ndducfor  ft'}7icris  take  their  rife.  ; 

The  upper  and  back-part  of  the  os  ifchium  is  broadi 
and  thick-,  but   its  lower   and   fore-part  is  narrowei: 

and  thinner. Its  fubftance  is  of  the  ftru61:ure  con^^j 

mon  to  broad  bones. 

The  OS  ilium  znd  pubis  of  the  fame  fide  are  the  on- 
ly bones  which  are  contiguous  to  the  os  ifchium.        \. 

The  part  of  the  os  ifchium  which  forms  the  acetahtU 
lum^  the  fpinous  procefs,  the  great  tuher^  and  the  r^ 
curved  leg,  are  all  cartilaginous  at  birth. — The  tuben^^ 
with  part  of  the  leg,  or  procefs  above  it,  becomes  ait 
epiphyfe  before  this  bone  is  fully  formed.  ''\ 

The  OS  PUBIS  {b),  or  fiare-bone,  is  the  lead  q| 
the  three  parts  of  the  os  imiominatumy  and  is  place 

at  the  upper  fore-part  of  it. The  thick  largeft  pa 

of  this  bone  is  employed  in  forming  the  acetabulum 
from  which  becoming  much  fmaller,  it  is  ftretchedj 
inwards  to  its  fellow  of  the  other  fide,  where  agaii| 
it  grows  larger,  and  fends  a  fmall  branch  downward^ 
to  join  the  end  of  the  fmall  leg  of  the  os  ifchium. 
The  upper  fore-part  of  each  os  pubis  is  tuberous  andij 
rough  where  the  mufculus   reEius  and  pyramidalis  ar#i 

inferted. From  this  a  ridge  is  extended  along  thr^ 

upper  edge  of  the  bone,  in  a  continued  line  with  fucji^ 
another  of  the  os  iliumy  which  divides  the  abdomei 
and  pelvis.  The  ligament  of  Fallopius  is  fixed  to  th 
internal  end  of  this  ridge  ;  and  the  fmooth  hollo 
below  it,  is  made  by.  the  pfoas  and  iliacus  internuP 
mufclcs  pafling  with  the  anterior  crural  veflels  and 
nerves  behind  the  ligament. — Some  way  below  the 
former  ridge,  another  is  extended  from  the  tuberous 
part  of  the  os  pubis  downwards  and  outwards  towards 
the  acetabulum;  between  thefe  two  ridges  the  bone  is 
hollow  and  fmooth,    for  lodging  the  head   of  the 

peSiineus  mufcle. Immediately  below,  where  the 

lower  ridge  is  to  take  the  turn  downwards,  a  winding 

niche 

(^)  w/S>!f ,  pe^iujs,  penis,  pudibundum,  fcneflratumi 
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iiclie  Is  made,  which  Is  comprehended  in  the  great 
'orame?!  of  a  ficeletcn,  but  is  formed  into  a  hole  by  a 
kbtended  ligament  in  the  recent  fubj eft,  for  the  paf- 
age  of  the  pofterior  crural  nerve,  an  artery,  and  a 
iein. — Ihe  internal  end  of  the  cs pubis  is  rough  and 
nequal,  for  the  firmer  adhefion  of  the  thick  liga- 
lentous  cartilage  tlwt  connefts  it  to  its  fellow  of  the 
ther  fide: — The  procefs  which  goes  down  from  that 
t)  the  OS  ifchimn  is  broad  and  rough  before,  where 
le  gracilis  and  upper  heads  of  the  triceps^  or  rather 
\tailriceps  adduclor  femoris  have  their  origin. 
I  The  fubflance  of  the  os  pubis  is  the  fame  as  of  0- 
ler  broad  bones. 

!  Only  a  part  of  the  large  end  of  this  bone  is  ofTi- 
pd,  and  the  whole  leg  is  cartilaginous,  in  a  child 
prn  at  the  full  time. 

I  Betwixt  the  os  ifchium  and  pubis^  a  very  large  Irre- 
Ular  hole  Is  lefr,  which,  from  its  refemblancc  to  a 
5or  or  fliield,  has  been  called  thyroides.  This  hole 
all,  except  the  niche  for  the  posterior  crural  nerve, 
led  up  in  a  recent  fubjeft  with  a  ftrong  ligament- 
s  membrane,  that  adheres  very  firmly  to  its  cir- 
mference.  From  this  membrane  chiefly  the  two 
urator  mufclcs,  external  and  internal,  take  their 
*e — The  great  defign  of  this  hole,  befides  render- 
the  bone  lighter,  is  to  allow  a  llrong  enough  o- 
in  to  the  obturator  mufcles,  and  fufiicient  fpace  for 
ging  their  bellies,  that  there  may  be  no  danger  of 
urbing  the  functions  of  the  contained  vifcera  of 
pelvis  by  the  actions  of  the  internal,  flor  of  th- 
ernal  being  bruifed  by  the  thigh-bone,  efpeclally 
its  lefier  trochantery  in  the  motions  of  the  thigh 
ards  :  Both  which  inconvcniencies  mufl:  have  hap- 
ed,  had  the  ojfa  innoniinata  been  complete  here, 
of  fufFicient  thicknefs  and  flrcngth  to  ferve  as  the 
d  point  of  thefe  mufcles. — ^The  bowels  fometimes 
ke  their  way  through  the  niche  for  the  veflels,  at 
upper  part  of  this  thyroid  hole,  and  this  caufcs  a 
nia  in  this  place  (<r). 

O  In 

t)  Memoires  de  l'jica4*  de  chirurgie,  torn,  I,  p.  709,  ^c. 
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In  the  external  furface  of  the  ojfa  hmsminntay  nea 
the  outfide  of  the  great  hole,  a  large  deep  cavity  i 
formed  by  2.\\  the  three  bones  conjunctly:  P'or  the  o 
pubis  conftitutes  about  one  fifth  ;  the  os  ilium  make 
fomething  lefs  than  two-fifths,  and  the  os  ifchium  a 
much  more  than  two-fifths.  The  brims  of  this  ca 
vity  are  very  high,  and  are  ftill  much  more  enlargei 
by  the  ligamentous  cartilage,  with  which  they  ar 
tipped -in  a  recent  fubjecSb.  From  this  form  of  th 
cavity  it  has  been  called  acetabulum ;  and  for  a  diftin 
guilliing  charafter,  the  name  of  the  bone  that  con, 
llitutes  the  largeft  fhare  of  it  is  added ;  therefore  ace^ 
inhulum   ojjis  ifchii  {d)  is   the   name  this  cavity  com' 

monly  bears. Round  the  bafe  of  the  fupercilia  th 

bone  is  rough  and  unequal,  where  the  capfular  liga 
nient  of  the  articulation  is  fixed. — The  brims  at  tb 
upper  and  back-part  of  the  acetabulum  are  much  lac, 
ger  and  higher  than  any  where  elfe ;  which  is  very  n4| 
cefTary  to  prevent  the  head  of  xht  femur  from  ilippiipjj 
out  of  its  cavity  at  this  place,  where  the  whol 
weight  of  the  body  bears  upon  it,  and  confequentlj 
"ivould  otherwife  be  conftantly  in  danger  of  thruilioj 
it  out. — As  thefe  brims  are  extended  downwards  ai^ 
forwards,  they  become  lefs ;  and  at  their  interna 
Jower  part  a  breach  is  made  in  them  ;  from  the  o; 
fide  of  which  to  the  other,  a  ligament  is  placed 
the  recent  fubjedl  j  under  which  a  large  hole  is  lei 
which  contains  a  fatty  cellular  fubftance  and  vt^i 
The  reafon  of  which  appearance  has  afforded  matt| 
of  debate.  To  me  it  feems  evidently  contrived  f| 
allowing  a  larger  motion  to  the  thigh  inwards  :  F| 
if  the  bony  brims  had  been  here  continued,  the  nm 
of  the  thigh-bone  muft:  have  ftruck  upon  them  whe; 
the  thighs  were  brought  acrofs  each  other ;  which^i*, 
•a  largeftrong  motion  this  way,  would  have  endst© 
gered  the  neck  of  the  one  bone,  or  brim  of  the  oth© 
Then  the  veflels  which  are  diftributed  to  the  joifl 
may  fafely  enter  at  the  finuofity  in  the  bottom  of  t\ 
breach ;  which  being  however  larger  than  is  need 

{d)  CoxxT,  coxendlcif.  ,  ->j 
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ry  for  that  purpofe,  allows  the  large  mucilaginous 
land  of  the  joint  to  efcape  below  the  ligament,  when 
le  head  of  the  thigh-bone  is  in  hazard  of  prefhng 
\o  much   upon   it  in  the  motions  of  the  thigh  out- 

'ards  {e). Befides  this  dificrence  in  the  height  of 

le  brims,  the  acetabulum  is  otherwife  unequal  :  For 
\t,  lower  internal  part  of  it  is  deprefTed  below  the 
irtilaginous  furface  of  the  upper  part,  and  is  not 
)vered  with  cartilage ;  into  the  upper  part  of  this 
rticular  depreffion,  where  it  is  deepelt,  and  of  u 
milunar  form,  the  ligament  of  the  thigh-bone> 
Dmmonly,  though  improperly,  called  the  rju7id  one, 
inferted;  while,  in  its  more  fuperficial  lower  parr, 
e  large  mucilaginous  gland  of  this  joint  is  lodged. 
he  largeO:  iliare  of  this  feparate  deprcihon  is  formed 
the  OS  IJchhnn. 

From  what  has  been  faid  of  the  condition  of  the 
Tee  bones  compofmg  this  acetabulum  in  new-born 
lildren,  it  mull  be  evident,  that  a  conliderable  part 
this  cavity  is  cartilaginous  in  them. 
The  ojja  innominata  are  joined  at  their  back-pait  to 
ch  fide  of  the  os  facrum  by  a  fort  of  future,  with  a 
ry  thin  intervening  cartilage,  which  ferves  as  fo 
uch  glue  to  ccmicnt  thefe  bones  together ;  and 
pong  ligaments  go  from  the  circumference  of  this 
equal  furface,  to  connect  them  more  firmly.  The 
r  innominata  are  conneded  together  at  their  fore- 
it  by  the  ligamentous  cartilage  interpofed  between 
*.  ^\\o  ojjci  pubis — Thefe  bones  can  iherefoic  have 
motion  in  a  natural  (late,  except  what  is  common 
the  trunk  of  the  body,  or  to  the  cs facrum.  But' 
has  been  difputed,  whether  or  not  they  loofen  fo 
uch  from  each  other,  and  from  the  cs  facrum,  in 
ild-birih,  by  the  flow  of  mucus  to  the  pelvis,  and 
the  throws  of  the  labour,  as  that  the  offa  pubis  re- 
de from  each  other,  and  thereby  allow  the  palTage 
tween  the  bones  to  be  enlarged. — Several  obferva-i 
)ns  (/)  Ihew  that  this  relaxation  fometimes  happens  : 
'  O  2  But 

{e)  Petit.  Akmoires  de  TacaJ.  des  Iciences,  172a. 
(;)   Uuiih'm.  I'heat.   anat.   lib.  i.  cap.   49. — Spigel.  Anat.  lib.  ;. 
>.  24.--Riolan.  Anthiov-jgr.   lib.  6.  ca^.  J[Z.-^Die:T»crlM-o«k  A-:;t. 
.  9.  cap.  16. 
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But  thofe  who  had  frequently  opportunities  of  difleo 
ting  the  bodies  of  women  who  died  immediately  af- 
ter being  delivered  of  children,  teach  us  to  beware  of 
regarding  this  as  the  common  effect  of  child-birth  j, 
for  they  found  fuch  a  relaxaxion  in  very  few  of  thei 
bodies  which  they  examined  (/^). 

Confidering  what  great  weight  is  fupported  in  oii^^i 
ered:  pofture,  by  the  articulation  of  the  oja  innomi^\ 
imta  with  the  as  facrum,  there  is  great  reafon  to  thinfe; 
that  if  the  conglutinated  furfaces  of  thefe  bones  werq^ 
once  feparated,  (without  which,  the  o^  pubis  cznnobi 
fiuiffie  on  each  other),  the  ligam.ents  would  be  vio- 
lently ftretched,  if  not  torn  •,  from  whence  many  dif- 
orders  would  arife  (r). 

Each  OS  itinominatum  affords  a  focket  (the  acetabu^^ 
lum)  for  the  thigh-bones  to  move  in,  and  the  trunij. 
of  the  body  rolls  here  fo  much  on  the  heads  of  the 
thigh-bones,  as  to  allow  the  moft  confpicuous  motions- 
of  the  trurihy  which  are  commonly  thought  to  be  per- 
formed hy  the  bones  of  the  fpine. — This  articulatioa 
5s  to  be  more  fully  defcribed  after  the  cjjafimoris  arti 
examined.  Tj 

'X\\e  pehls  then  has  a  large  open  above  where  It  tin 
continued  with  the  abdome?iy  is  llrongly  fenced  hjjt 
bones  on  the  fides,  back,  and  fore-pan,  and  appear^ 
with  a  wide  opening  below,  in  the  fkeleton  ;  but,  m 
the  recent  fubjeci;,  a  confiderable  part  of  the  opening, 
is  filled  by  the//ir£!.yi7<7//V  ligaments,  pyrifoymy  miev' 
nal  cbiurator,  levatores  aniy  geminiy  and  cocc^'gai  rauf- 
cles,  which  fupport  and  prote(f\  the  contained  parts 
tetter  than  bones  could  have  done  ;  fo  that  fpace  is 
only  left  at  the  low  eft  part  of  it,  for  the  large  excre- 
tories,  the  ijeftca  urinnria,  t7itejl'vium  recimny  and  in 
females,  the  uterus ^  to  difcharge  themfelves. 

ThQ  THORAX  (J),  or  chejl,  \wh\c\\  is   the  only 
part  of  the  trunk  of  the  body  which  we  have  not  yet 

defcribed, 

.  {h)  Hildan.  Epift.  cent.  obf.  46.— Dionis  Sixieme  demoiift.  de» 
OS. — Morgagn.  Adverf.  3.  antmad.  15. 

(c)  Li-dov.  in  Ephcui.  German,  dsc.  i.  ann.  3.  obf.  1S5*- 
Id)  Pcau?;  caHum. 
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cfcfibed,  reaches  from  below  the  neck  to  the  belly, 
]d,  by  means  of  the  bones  that  guard  it,  is  formed 
■MO  a  large  cavity :  The  figure  of  which  is  fomewhat 
onoidal ;  but  its  upper  fmaller  end  is  not  finidicd, 
cing  left  open  for  the  pnflage  of  the  wind-pipe,  gul- 
,-r,  and  large  blood-veff^ls  ;  and  its  lower  pai;t,  or 
ale,  has  no  bones,  and  isfhorter  before  than  behind  ; 
1  that,  to  carry  on  our  compjrifon,  it  2ppears  like  an 
blique  feclion  of  the  conoid.  Belldcs  which  we 
light  alfo  to  remark,  that  the  lower  part  of  this  ca- 
:ty  is  narrower  than  fome  way  above  (e) ;  and  that 
:ic  middle  of  its  back-part  is  confiderably  dinuniflicd 
V  the  bones  Handing  forwards  into  it. 

The  bones  which  form  the  thorax^  are,  the  twelve 

orfal  vertebra  behind,  the  ribs  on  the  lides,  and  the 

crmim  before. 

The  vertebra  have  already  been  defcribed  as  part  of 

M  le  fpine  ;  and  therefore  are  now  to  be  palled. 

I   The  RIBSy  or  cofia  ff),  (as  if  they  were  cujiodesy 

|r  guards,  to  thefe   principal    organs  of  the  animal 

Iiachine,  the  heart  and  lungs),  are  the  long 
rooked  bones  placed  at  the  fide  of  the  chef}-,  in. 
n  oblique  direction  downwards  in  refpeft  of  the 
ack-bone. — Their  number  is  generally  twelve  en 
ich  fide  -,  though  frequently  eleven  or  thirteen  have 
sen  found  (e). — Sometimes  the  ribs  are  found  pre- 
fnaturally  conjoined  or  divided  {h). 
The  ribs  are  all  concave  internally  ;  where  they 
e  alfo  made  fmooth  by  the  aclion  of  the  contained 
irts,  which,  on  this  account,  are  in  no  danger  of 
ting  hurt  by  them  ;  and  they  are  convex  externally, 
they  might  refill  that  part  of  the  prefl'ure  of  the 
;mofphere,  which  is  not  balanced  by  the  air  within 
lungs,  during  ififpiration. — The  ends  of  the  ribs 
t  the  vertebrae  are  rounder  than  they  are  after  thcle 
mes  have  advanced  forwards,  when  they  become 
O  3  flatter 

(0  Albin.  de  ofllb.  kCt.  169. 

U)  Riolan.   Comment,  de    offibus,  cap,    19.— Marchetti,    cap.  9. 
■Cowper  Explicat.  tab.  93.  and  94.— Morgagn.  Adverf.  aiiat. 
(A)  Sue  Trad.  d'oAcolog.  p.  141, 
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flatter  and   broader,  and  have   an  upper  and  lower 
edge,  each  of  which  is  made  rough  by  the  adion  of 
the   intercofial  mufcles,  inferted    into   them.     Thefe 
i^ufcles,  being  all  of  nearly  equal  force,  and  equally 
ftretched   in   the   interftices  of  the  ribs,  prevent  the 
broken  ends  of  thefe  bones  in  a   fra£lure   from  being  , 
removed  far  out  of  their  natural   place,  ta  interrupt  i 
the  motion  of  the  vital  organs. — ^"fhe   upper  edge  of  ' 
the  ribs  is  more  obtiife  and    rounder  than   the  lower,  1 
M'hieh  is  depreffed  on  its  internal   fide  by  a  ^orygfoffaj  \ 
for  lodging  the  intercoflal  vellels  and  nerves  ;  on  each  . 
f;dc  of  which  there  is  a  ridge,  to  which  the  intercoH:-  ! 
al  nmlcles   are  fixed.     The  fojpi  is    not    obfervable  :i 
however  at  either  end  of  the  ribs  ;  for  at  the  pofte-  i 
rior  or  root,  the  veflels  have  not  yet  reached  the  ribs  j., 
and,  at  the  fore-end,  they  are  fplit  away  into  branches^; 
to  fcrve  the  parrs  between   the    ribs:  Which   plainly 
teaches  fuigeons  one  reafon   of  the  greater  fafety  o| 
performing  the  operation  of  the  empyema  towards  th^ 
iides  of  the  thcraxy  than  either  near  the  back  or  the 
brcift.  f 

At  the  pofterior  end  (/)  of  each  riby  a  little  head 
is  formed,  which  is  divided  by  a  middle  ridge  Into 
two  plain  or  hollow  furfaces ;  the  lowefl:  of  which  is 
the  broadeft  and  deeped  in  moft  of  them.  The  two 
planes  are  joined  to  the  bodies  of  two  different  verte' 
brae,  and  the  ridge  forces  itfelf  into  the  intervening 
cartilage. — A  little  way  from  this  head,  we  find,  on 
the  external  furface,  a  fmall  cavity,  where  mucilagi 
rious  glands  are  lodged  ;  and  round  the  head,  the  bone 
appears  fpongy,  where  the  capfular  ligament  of  the 
articulation  is  fixed. — Immediately  beyond  this  a  flat- 
ted tubercle  rifes,  with  a  fmall  cavity  at,  and  rough- 
nefs  about  its  root,  for  the  articulation  of  the  rib 
with  the  tranfverfe  procefs  of  the  lowed  of  the  twoj 
'uertehraey  with  the  bodies  of  which  the  head  of  the 
rib  is  joined. — Advancing  farther  on  this  external 
furface,  we  obferve  in  moft  of  the  ribs  another  fmal- 
ler  tubercle,  into  which  ligaments  whiqh  council  the 

ffbi 
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rrbs  to  each  other,  and  to  the  tranfverfe  prccefies  of 
the  vertebrae  and  portions  of  the  longijjlmus  dorfiy  are 
infcrted. — Beyond  this  the  ribs  are  made  flat  by  the 
(acro-liifitbalis  mufcle,  which  is  inferred  into  the  part 
af  this  flat  furface  fartheft  from  the  fpine,  where  each 
rib  makes  a  confiderable  curve,  called  by  fome  irs 
"Qfigle. — Then  the  rib  begins  to  turn  broad,  andconti- 
fiues  fo  to  its  anterior  end,  (^),  which  is  hollow  and 
pongy,  for  the  reception  of,  and  firm  coalition  with 
the  cartilage  that  runs  thence  to  be  inferted  into  the 
9errtum,  or  to  be  joined  with  fome  other  cartilage. — 
n  adults,  generally  the  cavity  at  this  end  of  the  ribs 
s  fmooth  and  polilhed  on  its  furface  ;  by  which  the 
Articulation  of  the  cartilage  with  it  has  the  appearance 
Df  being  dcfigned  for  motion  :  but  it  has  none. 

The  fubftance  of  the  ribs  is  fpongy,  cellular,  and 
bnly  covered  with  a  very  thin  external  lamellated 
furface,  which  increafes  in  thicknefs  and  flrength  as 
t  approaches  the  vertebra. 

To  the  fore-end  of  each  rib,  a  long  broad  and 
Irong  cartilage  is  fixed,  and  reaches  thence  to  the 
hrnumy  or  is  joined  to  the  cartilage  of  the  next  rib. 
This  courfe,  however,  is  not  in  a  fl:raight  line  with 
ht  rib  i  for,  generally,  the  cartilages  make  a  confi- 
lerable  curve,  the  concave  part  of  which  is  upwards  ; 
herefore,  at  their  infertion  into  the  Jlermim^  they 
ftake  an  obtufe  angle  above,  and  an  acute  one  be- 
ow. — Thefe  cartilages  are  of  fuch  a  length  as  never 
o  allow  the  ribs  to  come  to  a  right  angle  with  the 
pine  ;  but  they  keep  them  fituated  fo  obliquely,  as 
0  make  an  angle  very  confiderably  obtufe  above,  till 
ijfprce  exceeding  the  elafticity  of  the  cartilages  is 
pplied. — Thefe  cartilages,  as  all  others,  are  firmer 
,nd  harder  internally,  than  they  are  on  their  external 
urface  •,  and  fometimes  in  old  people,  all  their  m id- 
le fubftance  becomes  bony,  while  a  thin  cartilagi- 
tous  lamella  appears  externally  («).  The  ofhfication, 
owever,  begins  frequently  at  the  external  furface. — 

The 

i^)  nxaT»,  palmula. 
\a)  Vcfal.  lib.  %,  cap.  19. 
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The  greateft  alternate  motions  of  the  cartilages  he* 
ing  made  at  their  great  curvature,  that  part  remains 
frequently  cartilaginous,  after  all  the  reft  is  offi* 
fied  (b). 

The  ribs    then    are   articulated    at  each    end,   of 
which  the  one  behind  is  doubly  joined  to  the  verte* 
hr<e ;  for  the  head  is  received  into  the  cavities  of  tw© 
bodies  of  the  vertebra^  and  the  larger  tubercle  is  re* 
ceived  into  the  deprefiion  in  the  tranfverfe  procefs  of 
the  lower  vertebra. — When  one  examines  the  double 
articulation,  he  muft  immediately  fee,  that  no  other 
motion  can  here  be  allowed  than  upwards  and  down* 
wards  ;    fince  the  tranfverfe  procefs  hinders  the  rib 
to  be  thruft  back  ;  the  refiftancc  on  the  other  fide  of 
xhtjiermim  prevents  the  rib's  coming   forward  ;  an4 
each  of  the  two  joints,   with   the  other  parts  attach- 
ed, oppofe  its   turning   round.     But   then   it  is  like** 
wife  as  evident,   that   even   the  motion  upwards  anlj 
downwards  can   be  but  fmall   in  any  one  rib  at  the 
articulation  itfelf.     But  as  the  ribs  advance  forwards^' 
the  diftance  from  their  centre  of  motion  increafing^ 
the  motion  muft  be  larger ;  and  it  would  be  very; 
confpicuous  at  their  apterior  ends,  were  not  they  Tt* 
fifted  there  by   the  cartilages,  which   yield  fo  littl^^ 
that  the  principal  motion  is  performed  by  the  middle" 
part  of  the  ribs,  which  turns  outwards  and  upwards,' 
and  occafions  the  twift  remarkable  in  the  long  ribs' 
at  the  place  near  their  fore-end  where  they  are  moft 
refifted  (r). 

Hitherto  I  have  laid  down  the  ftru£ture  and  coin 
nc6tion  which  moft  of  the  ribs  enjoy,  as  belonging  t& 
all  of  them  ;  but  muft  now  confider  the  fpecialities 
wherein  any  of  them  differ  from  the  general  defcrip- 
tion  given,  or  from  each  other. 

In  viewing  the  ribs  from  above  downwards,  thefj 
figure  is   ftill    ftraighter  \    the  uppermoft  being  th 
moft  crooked  of  any. — Their  obliquity,  in  refpe£t 
the  fpine,  increafes  as  they  defcend  j  fo  that  thougi 

.;  the; 

(lb)  Havers  Ofteolog.  nov.  difc.  5.  p.  289. 

{c)  Winflow  Memoires  de  racad.  des  icicnces,  i7ao. 
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heir  diftances  from  each  other  is  very  little  different 

It  their  back-part,  yet  at  their  fore-ends  the  diftancea 

)etween   the  lower  ones   muft  increafe. — In  confe- 

|uence,  too,  of  this  increafed  obliquity  of  the  lower 

ibs,  each  of  their  cartilages  makes  a  greater  curve  in 

rs  progrefs  from  the  rib   towards  the  Jiernnm ;    and 

he  tubercles,   that   are   articulated   to   the  tranfverfe 

rccefTes  of  the  vertebra^  have   their  fmooth  furfaces 

radually  facing  more  upwards — The  ribs  becoming 

hus  more  oblique,  while   the  Jlernuvi   advances  for- 

.ards  in  its  defcent,  makes  the  dillance  between  the 

enium  and  the  anterior  end  of  the  lower  ribs  greater 

lan  between  \\\tj}er7ium  and  the   ribs   above  ;    con- 

quently  the  cartilages  of  thofe  ribs  that  are  joined 

3  the  breaft-bone,  are  longer  in   the  lower  than  in 

"  higher  ones. — Thefe  cartilages  are  placed  nearer 

ach  other  as  the  ribs  defcend,  which  occafions  the 

>  ature  of  the  cartilages  to  be  greater. 

1  he  length  of  the  ribs  increafes  from  the  firft  and 

p^'ermoft   rib,    as   far   down   as    the  feventh  ;    and 

om  that  to  the  twelfth,  as  gradually  diminiflies. — 

"h     "        "  ' 


e  fuperior  of  the  two  plain,  or  rather  hollow  fur- 
ices,  by  which  the  ribs  are  articulated  to  the  bodies 
f  the  'u^rtebr^y  gradually  increafes  from  the  firft  to 
-c  fourth  rib,  and  is  diminifhcd  after  that  in  each 
)\ver  rib. — The  diflance  of  their  angles  from  the 
cads  always  increafes  as  they  defcend  to  the  ninth, 
icaufe  of  the  greater  breadth  of  thtfacro-lumbalis 
lufcle  {d). 

The  ribs  are  commonly  divided  into  true  Tiudfalfek 

The  true  {c)  coftae  are  the  feven  upper  ones  of  each 

i=,  whofe  cartilages  are  all  gradually  longer  as  the 

)  defcend,  and  are  joined   to  the  breaft-bone  ;    io 

la:   being    prelTed    conftantly   between    two    bones, 

.cy  are  flatted  at  both  ends,  and  are  thicker,  harder, 

id  more  liable  to   ofTify,  than   the  other  cartilages, 

lat  are  not  fubjedl  to  fo  much  preffure.     Thefe  ribs 

include 

(/)  Winflow  Expofition  anatcinique  de5  os  {zc^  §  64$.. 
\c^    I'vuiTpr*,  Gc-rcn;\QX,  legitime. 
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include  the  heart  and  lungs  ;    and  therefore  are  the 
proper  or  true  cujlodes  of  life. 

The  five  inferior  ribs  of  each  fide  are  the  falfe  or 
BASTARD  (f)y  whofe  cartilages  do  not  reach  to 
t\iQ,  J}ernum  i  and  therefore,  wanting  the  refiftance  at 
their  fore-part,  they  are  there  pointed  \  and,  on  this 
account,  having  lefs  prefiure,  their  fubftance  is  foft- 
er. — The  cartilages  of  thefe  falfe  ribs  are  fhorter  as 
the  ribs  defcend. — To  all  thefe  five  ribs  the  circular 
edge  of  the  diaphragm  is  connected  ;  and  its  fibres^ 
inftead  of  being  ftretched  immediately  tranfverfely, 
and  fo  running  perpendicular  to  the  ribs,  are  preffed 
fo  as  to  be  often,  especially  in  exfpiration,  parallel  to 
the  plane  in  which  the  ribs  lie  :  Nay,  one  may  judge' 
by  the  attachments  which  thefe  fibres  have  fo  fre- 
quently to  the  fides  of  the  thorax^  a  confiderable  way' 
above  where  their  extremities  are  inferted  into  th€^ 
ribs,  and  by  the  fituation  of  the  vifceroy  always  to  hi 
obfeived  in  a  dead  fubjecl  laid  fupine,  that  there  i? 
conftantly  a  large  concavity  formed  on  each  (\Aq  by 
the  diaphragm  within  thefe  baftard  ribs,  in  which  the 
flomach,  liver,  fpleen,  ^c.  are  contained  ;  which; 
being  only  reckoned  among  the  vifcera  naturalia^  hav< 
occafioned  the  name  of  hajtard  cujiodes  to  thefe  bonea. 

Hence,  in  fimple  fractures  of  the  falfe  ribs,  with, 
out  fever,  the  flomach  ought  to  be  kept  moderately' 
filled  with  food,  left  the  pendulous  ribs  falling  iii' 
wards,  (hould  thereby  increafe  the  pain,  cough/ 
^c.  (g). — Hence  likewife  we  may  learn  how  to  judg( 
better  of  the  feat  of  feveral  difeafes,  and  to  do  the' 
operation  of  the  empyema^  and  fome  others,  witt 
more  £ifety  than  we  can  do,  if  we  follow  the  coitt^ 
liion  directions. 

The  eight  upper  ribs  were  formerly  (/')  clafied  in* 
to  pairs,   with   particular  names  to  each  two,  to  wit, 

th( 

(/)  Uecxicc-KKi,  ;^9vJ'|<>oJ'fi?,  ay.xy^xt,  y.livi;,  foxt,  adultcrinsE,  fpuria:! 

illcgitima;.     •  _ 

(g)  Hippocrat.  de  artlculo,   §  51. — Pare,  lib.  15.  cap.  ri. 

(/-•)  Laiirait.  Ilift.  una-t.  lib.  2.  cap.  a^. — P^aw  dcoflibus,  par.  3 

>3r.  2. 
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he  crooked,  the  fc/id,  the  peBoral,  the  twifled :  But 
hefe  names  are  of  fo  little  ufe,  that  they  are  now 
Tcnerally  neglc6led. 

Ihtjirjl  rib  of  each  fide  is  (o  fituated,  that  the 
lat  fides  are  above  and  below,  while  one  edge  is 
)laced  inwards,  and  the  other  outwards,  or  nearly  fo  ; 
herefore,  fufiicient  fpace  is  left  above  it  for  the  fub- 
:lavlan  vefTels  and  mufcle  ;  and  the  broad  concave 
urface  is  oppofed  to  the  lungs  :  But  then,  in  confe- 
]uence  of  this  fituation,  the  channel  for  the  inter- 
;oftal  veflels  is  not  to  be  found,  and  the  edges  arc 
lifFerently  formed  from  all  the  other,  except  the  fe- 
;ond*,  the  lower  one  being  rounded,  and  the  other 
harp. — The  head  of  this  rib  is  not  divided  into  two 
)lain  furfaces  by  a  middle  ridge,  becaufe  it  is  only 
rticulated  with  the  firft  vertebra  of  the  thorax. — Its 
artilage  is  ofilfied  in  adults,  and  is  united  to  the 
Urnum  at  right  angles. — Frequently  this  firft  rib  has 
ridge  rifing  near  the  middle  of  its  pofterior  edge> 
vhere  one  of  the  heads  of  x.\\c  fcalenus  mufcle  rifes. — 
■arther  forward  it  is  flatted,  or  fometimcs  deprefled 
)y  the  clavicle. 

The  fifth,  fixth,  and  feventh,  or  rather  the  fixth, 
tfventh,  eighth,  and  fometimes  the  fifth,  fixth,  fc- 
enth,  eighth,  ninth  ribs,  have  their  cartilages  at  lead 
ontiguous  ;  and  frequently  they  are  joined  to  each 
'ther  by  crofs  cartilages  ;  and  moft  commonly  the 
artilages  of  the  eiglith,  ninth,  tenth,  are  conne6l- 
d  to  the  former  and  to  each  other  by  firm  liga- 
nents. 

The  eleventh,  and  fometimes  the  tetith  rib,  has  no 
ubercle  for  its  articulation  with  the  tranfverfe  pro- 
efs  of  the  vertebra,  to  which  it  is  only  loofely  fixed 
)y  ligaments. — 'l\\QfoJfa  in  its  lower  edge  is  not  (o 
eep  as  in  the  upper  ribs,  becaufe  the  veflels  run 
aore  towards  the  interftice  between  the  ribs. — ^Its 
ore-end  is  fmaller  than  its  body,  and  its  fhort  fmall 
artilage  is  but  loofely  conne(^ed  to  the  cartilage  of 
be  rib  above. 

Th^ 


II 
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The  tivelfth  rib  is  the  ihorteft  and  ftraighteft.^ — ^It 
head  is  only  articulated  with  the  laft  vertebra  of  th 
thorax  ;  therefore  is  not  divided  into  two  furfaces.-.-' 
This  rih  is  not  joined  to  the  tranfverfe  procefs  of  th« 
'vertebra y  and  therefore  has  no  tubercle,  being  oftei 
pulled  neceflarily  inwards  by  the  diaphragm,  whicli 
an  articulation  with  the  tranfverfe  procefs  would  no 
have  allowed. — The  foj/h  is  not  found  at  its  under 
edge,  becaufe  the  veflels  run  below  it. — The  fore 
part  of  this  rib  is  fmaller  than  its  middle,  and  ha 
only  a  very  fmall  pointed  cartilage  fixed  to  it. — ^T( 
its  whole  internal  fide  the  diaphragm  is  conne£^ed. 

The  motions  and  ufes  of  the  ribs  ihall  be  mon 
particularly  treated  of,  after  the  defcription  of  tht 
Jiernum. 

The  heads  and  tubercles  of  tlie  ribs  of  a  newt 
born  child  have  cartilages  on  them  ;  part  of  whicl 
becomes  afterwards  thin  epiphyfes. — T\\e  bodies  o 
the  ribs  encroach  gradually  after  birth  upon  the  can 
tilages  j  fo  that  the  latter  are  proportionally  (horter 
when  compared  to  the  ribs,  in  adults,  than  in  chil-' 
dren. 

Here  I  cannot  help  remarking  the  wife  providenc< 
of  our  Creator,  in  preferving  us  from  perifhing  a; 
foon  as  we  come  into  the  world.  The  end  of  th( 
bones  of  the  limbs  remain  in  a  cartilaginous  ftat< 
after  birth,  and  are  many  years  before  they  are  en-i 
tirely  united  to  the  main  body  of  their  feveral  bones; 
whereas,  the  condyles  of  the  occipital  bone,  and  oil 
the  lower  jaw,  are  true  original  procefles,  and  oflifieci 
before  birth,  and  the  heads  and  tubercles  of  the  ribii 
are  nearly  in  the  fame  condition  \  and  therefore,  thij 
weight  of  the  large  head  is  firmly  fupported  *,  tlw 
actions  of  fucking,  fwallowing,  refpiration,  Isfd^ 
which  are  indifpenfably  neceflary  for  us  as  foon  s 
we  come  into  the  world,  are  performed  withoi 
danger  of  feparating  the  parts  of  the  bones  that  ar^ 
moft  prefled  on  in  thefe  motions  :  Whereas,  hac 
thefe  procefles  of  the  head,  jaw,  and  ribs,  beer 
epiphyfes  at  birth,  children  muft  have  been  expofec 
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10  danger  of  tlying  by  fuch  a  feparation  ;   the  immc- 

iliate  confequences  of  which  wou'd  be,   the  comprei- 

•ion  of  the  beginning  of  th^fpitud  marrou',  or  waat 

l.f  food,  or  a  flop  put  to  refpiration. 

:  The  STERNUM  (/'),    or   byeajl-boney  is  the  broad 

iat  bone,  or  pile  of  bones,   at  the   fore-part  of  the 

ihorax. — The  number  of  bones  which  this  ll^ould  be 

ivided   into,   has   occafioned   debates  among  anato- 

nifls,  who  have  confidered  it  in  fubje£ls  of  diiTerent 

gCS. — In  adults   of  a  middle  age,   it   is  compcied  of 

bree  bones,  which  eafily  feparate  after  the  cartilages 

3hue(9:ing  them  are  deflroyed.     Frequently  the  two 

Wer  bones  are  found  intimately  united  ;    and  very 

ften  in  old  people,  the  JJennim  is  a  continued  bony 

ibftance  from  one  end  to  the  other  ;  though  we  llill 

3ferve  two,   fometimes  three  tranfverfe  lines   on  its 

iirface  -,  which  are  marks  of  tiie  former  divlfions. 

;  When  we   confider   ihe  Jlerman  as  one  bone,   we 

nd  it  broadeft  and   thickeft  above,  and  becoming 

aaller  as  it  dcfcends.     The  internal  furface  of  this 

me  is  fomewhat  hollowed  for  enlarging  the  thorax  : 

It  the    convexity   on    the  external   furface  is  not  lb 

infpicuous,   becaufe  the   fides   are  prelTed  outwards 

r  the   true   ribs  ;    the  round  heads  of  wliofc  carti- 

ges  are  received  into  feven  fmooth  pits,  formed  in 

■ch  fide  of  xhtjlermnn^  and  are  kept  firm  there  by 

^ong  ligaments,  which  on  the  external  furface  have 

i  particular    radiated   texture   {k). — Frequently    the 

irtilaginous  fibres  thruft  themfclves   into   the  bony 

jbilance  of  xhtjierfium,   and  are  joined  by  a  fort  of 

ure. — The  pits   at  the   upper  part   of  the  Jlernum 

at  the  greatell  diftance  one  from  another,  ?md,  as 

py  defcend,  are  nearer  5  fo  that  the  two  loweft  are 

uiguous. 

The  fubfhnce  of  the  breaft-bone  is  cellular,  with 

'ery  thin  external  plate,   elpecially  on  its  internal 

face,  where  we  may  frequently  obferve  a  cartilagi- 

P  nous 

)  ^TJiOof ,  OS  peftoris,  enfiforme,  fcutum  cordis, 
Ruyfch.  Catalog,  rar.  %.  9. 


170         Of   the   skeleton. 

nous  crufl  fpread  over  it  (/).  On  both  furfaces,  how 
ever,  a  ftrong  ligamentous  membrane  is  clofely  bn 
ced  ;  and  the  cells  of  this  bone  are  fo  fmall,  that 
confiderable  quantity  of  ofleous  fibres  muft  be  em 
ployed  in  the  compofition  of  it  :  Whence,  with  th 
defence  vv^hich  the  mufcles  give  it,  and  the  moveabl 
fupport  it  has  from  the  cartilages,  it  is  fufEciently  U 
cured  from  being  broken  j  for  it  is  llrong  by  ht 
quantity  of  bone  ;  its  parts  are  kept  together  by 
gaments  -,  and  it  yields  enough  to  elude  confiderai 
the  violence  offered  (m). 

So  far  may  be  faid  of  this  bone  in   general ; 
the  three  bones,  of  which,  according  to  the  comrai 
account,  it  is  compofed  in  adults,  are  each  to  be 
mined. 

The^fr/?,  all  agree,  is  fomewhat  of  the  figure  ofjf 
heart,  as  it  is  commonly  painted  ;  only  it  does  n^ 
terminate  in  a  (harp  point. — This  is  the  upperme^ 
thickeft  part  of  the Jlernum. 

The  upper  middle  part  of  this  firfl:  bone,  wher 
is  thickeft,  is  hollowed,  to  make  place  for  the  tr, 
{irteria  ;  though  this  cavity  {n)  is  principally  for 
by  the  bone  being  raifed  on  each  fide  of  it,  partly  ^i 
the  clavicles  thrulting  it  inwards,  and  partly  by  t| 
Jhrno-maftoidei  mufcles  pulling  it  upwards. — On^ 
outfide  of  each  tubercle,  there  is  an  oblong  cav^ 
that,  in  viewing  it  tranfvcrfely  from  before  bacji 
wards,  appears  a  little  convex  :  Into  thefe  glefia^  tl 
ends  of  the  clavicles  are  received. — Immediately  Ik 
low  thefe,  the  fides  of  this  bone  begin  to  turn  thiij 
2ier  ;  and  in  each  a  fuperficial  cavity  or  a  rough  fu 
face  is  to  be  feen,  where  the  firft  ribs  are  received* 
joined  to  the  Jlerm^m. — In  the  fide  of  the  under  et 
of  this  firfi:  bone,  the  half  of  the  pit  for  the  fecof 
rib  on  each  fide  is  formed. — The  upper  part  of  tl 
furface  behind  is   covered  with   a  ftrong  liga 


(/)  Jac.  Sylr.  in  Galen  de  ollibus,  cap.  12. 

(m)  Senac.  in  Mcmoires  de  I'acad.  des  fcicnces,  I744« 

(w)  2f«yi},  jugulum,  furcuia  fviperior. 


1 
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hich  fecures  the  clavicles  ;  and  is  afterwards  to  be 
iorc  particularly  taken  notice  of. 
The  fecond  or  middle  divifion  of  this  bone,  is 
luch  longer,  narrower,  and  thinner,  than  the  firfl:  ; 
jt,  excepting  that  it  is  a  little  narrower  above  than 
low,  it  is  nearly  equal  all  over  in  its  dimenfions  of 
tcadth  or  thicknefs. — In  the  fides  of  it  are  coniplete 
its  for  the  third,  fourth,  fifth,  and  fixth  ribs,  and 
1  half  of  the  pits  for  the  fecond  and  feventh.  The 
nt$,  which  are  marks  of  the  former  divifion  of  this 
one,  being  extended  from  the  middle  of  the  pits  of 
fide  to  the  middle  of  the  correfponding  pits  of 
e  other  fide. — Near  its  middle  an  unollified  part  of 
c  bone  is  fometimes  found,  which,  freed  of  the  liga- 
:ntous  membrane  or  cartilage  that  fills  it,  is  de- 
ibed  as  a  hole  ;  and  in  this  place,  for  the  moffc 
rt,  we  may  obferve  a  tranfverfe  line,  which  has 
dc  authors  divide  this  bone  into  two. — When 
e  cartilage  between  this  and  the  firfl  bone  is  not 
"fied,  a  manifefl  motion  of  this  upon  the  firfl:  may 
obferved  in  refpiration,.  or  in  raifing  the  flernu???, 
'  pulling  the  ribs  upwards,  or  diitending  the  lungs 
h  air  in  a  recent  fubjecft. 

The  third  bone  is  much  lefs  than  the  other  two, 
d  has  only  one  half  of  the  pit  for  the  fcvench  rib 
rmed  in  it  ;  wherefore  it  might  be  reckoned  only 
appendix  of  thejierfrum. — In  young  fubjecls  it  is 
rays  cartilaginous,  and  is  better  known  by  the 
line  of  cartilago  xiphoides  or  enjtform'is  (<?),  than  any 
her;  though  the  ancients  often  called  the  whole 
««/«,  enfiforme^  comparing  the  two  firfl  bones  to 
handle,  and  this  appendix  to  the  blade  of  a  fword. — 
bis  third  bone  is  feldcm  of  the  fame  figure,  magni- 
de,  or  fituation  in  any  two  fubjecls;  for  fometimes 
is  a  plain  triangular  bone,  wi[h  one  of  the  angles 
low,  and  perpendicular  to  the  middle  of  the  up- 
r  fide,  by  which  it  is  connected  to  the  fecond  bone. — 

P  2  u 

(0)  CVypealis,  gla^Ualis,  mucronata,  malum  granatum,  fcutuni  fto- 
ichi,  tpigluualis,  cultralis,  medium  furculae  inlciiojii,  iculifoiioi*-, 
iculata. 
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In  other  people,   the  point  is  turned  to  one  fide,  < 
obliquely   forwards   or  backwards. — Frequently  it 
all   nearly  of  an  equal   breadth,  and  in  feveral  ful 
je£ls  it  is  bifurcated  ;    whence  fome  writers   give; 
the  name  oi  fur  cell  a  or  fitrcula  inferior ;    or  elfe  it 
iinoirified,  in  the  middle. — In  the  greateft  number  (; 
adults  it  is  offifiedj  and  tipped  with  a  cartilage  ;  i 
fome,  one  h^lf  of  it   is  cartilaginous,   and  in  other 
it  is  all  in   a  cartilaginous  ftate. — Generally,  fever;' 
oblique  ligamentvS  fixed  at  one  end   to   the  cartilag<| 
of  the  ribs.,  and  by  the  other  to  the  outer  furface  C 
the  xiphoid  bone,  conne6l  it  firmly   to   thofe  cart 
lages  {p). 

So  many  different  ways  this  fmall  bone  may  I' 
formed,  without  any  inconvenience  :  But  then  fom 
of  thefe  pofitlons  may  be  fo  diredled,  as  to  bring  o' 
a  great  train  of  ill  confequences  •,  particularly,  whe 
the  lower  end  is  ofTilied,  and  is  too  much  turned  ouil 
wards  or  inwards  (-7),  or  when  the  conjunt^ion  (' 
this  appendix  with  the  fecond  bone  is  too  weak  (r). 

The  fternum  is  joined  by  cartilages  to  the  feve 
upper  ribs,  unlefs  when  the  firft  coalefces  with  it  i 
an  intimate  union  of  fubflance  :  And  its  unequ; 
cavity  on  each  fide  of  its  upper  end  is  fitted  for  th 
ends  of  the  clavicles. 

Thcfermim  mod  frequently  has  four  round  fma' 
bones,  furrounded  with  cartilage,  in  children  bor' 
at  the  full  time  •,  the  uppermofl  of  thefe,  which 
the  firft  bone,  being  the  iargeft. — Two  or  three  otk 
very  fmall  bony  points  are  iikewife  to  be  feen  in  fe 
veral  children. —  The  number  of  bones  incrcafes  fc 
fome  years,  and  then  diminifhes,  but  uncertainly,  li 
they  are  at  laft  united  into  thofe  above  defcribed  of  a 
adult. 

T^ 

{p)  Weitbrecht,  Syniefmolog.  p.    ill, 

{q)  Rolfinc.  DifTer't.  anat.  lib.  2.  cap.  4I  — Paaw  de  oitlb.^  p: 
I.  cap.  3.  &  par.  3.  cap.  3. — Codronchi  de  prolapfii  cartilagi 
mucronat. 

(r)  Paaw,  ibid.— Borrich.  aO.  Hafn.  vol.  5.  ©b.  79.— Bonet.  S 
pulchret.  anat.  torn.  2.  lib.  3.  §  5,  Append,  ad  abf.'S.  et.  ibid,  § 
obf.  10. 
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The  iifes  of  this  bone  are,  to  afford  origin  and  in- 
ertion  to  feveral  mufcles  ;  to  fuftain  the  medtajli?ium^ 

0  defend  the  vital  organs,  the  heart  and  lungs,  at 
he  fore-part ;  -and,  laftly,  by  ferving  as  a  moveable 
ulcrum  of  the  ribs,  to  afiift  confiderably  in  refpiration  : 
Vhich  acSlion,  fo  far  as  it  depends  on  the  nr.otion  of 
ic bones,  we  are  now  at  liberty  to  explain. 

When  the  ribs  that  are  connected  by  their  cartilages 
)  ihtjlevnuiny  or  to  the  cartilages  of  the  true  ribs, 
•e  acted  upon  by  the  intcrcoi'lal  mufcles,  they  rnuit 
11  be  pulled  from  the  oblique  pofition  which  their 
artilages  kept  them  in,  nearer  to  right  angles  with 
he  vertebrae  Ti^XiAfternum^  becaufe  the  firll:  or  upper- 
loll  rib  is  by  much  the  moll  fixed  of  any  ;  and  the. 
artilages  making  a  great  refillance  to  railing  the  an- 
prior  ends  of  the  ribs,  their  large  arched  middle 
arts  turn  outwards  as  well  as  upwards. — The  ^fter- 
WHy  prefTed  ftrongly  on  both  fides  by  the  cartilages 
f  the  ribs,  is  pufhed  forwards,  and  that  at  its  feveral 
arts,  in  proportion  to  the  length  and  motion  of  its 
^pporters,  tire  ribs  ;  that  is,  mod  at  its  lower  end. — 
hej^ernuni  and  the  cartilages,  thus  raifed  forwards, 
jiufl  draw  the  diaphragm  connected  to  them  ;  con- 
quently  fo  far  flretch  it,  and  bring  it  nearer  to  a: 
ane. — The  power  that  raifes  this  bone  and  the  car- 
nages, fixes  them  fulEciently  ro  make  tliem  refifl  the 
£tion  of  the  dlaphrngniy  whofe  fibres  contrail  at  the 
ime  time,  and  thrufl  the  vifcera  of  the  abdomen 
ownwards. —  t  he  arched  part  of  the  ribs  being  thus 
lOved  outwards,  their  anterior  ends  and  the  J}ernum 
eing  advanced  forwards,  and  the  diaphragm  being 
rought  nearer  to  a  plain  furfacc,  inflead  of  being 
eatly  convex  on  each  fide  within  each  cavity  of  the 
)oraXy  it  is  evident  how  confiderably  the  cavity,  of 
hich  the  nine  or  ten  upper  ribs  are   the    fides,  muifc 

1  widened,  and  made  deeper  and  longer. — While 
iis  is  doing  in  the  upper  ribs,  the  lower  ones,  whofe 
irtilages  are  not  joined    to    iV.z  Jiernuni   or   to   other 

rtilages,  move  very  difi-'erently,   though    they   con- 
ire  to  the  fame  intention,  the  enlargement  of  the 
P  3,  thorax  : 
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thorax :  For  having  no  fixed  point  to  which  their  an- 
terior ends  are  faftened,  and  the  diaphragm  being  in- 
ferted  into  them  at  the  place  where  it  runs  pretty 
ftraight  upwards  from  its  origin  at  the  vertebra^ 
thefe  ribs  are  drawn  downwards  by  this  ftrong  muf- 
cle,  and  by  the  mufcles  of  the  abdomen,  which,  at 
this  time,  are  refifting  the  (Iretching  force  of  the 
bowels  •,  while  the  intercoftal  mufcles  are  pulling  them 
in  the  contrary  diredion,  to  wit,  upwards :  The  ef- 
fect therefore  of  either  of  thefe  powers,  which  are 
antagonifls  to  each  other,  is  very  little,  as  to  mov- 
ing the  ribs  either  up  or  down  ;  but  the  mufcles  of 
the  ahdomeiiy  pufhcd  at  this  time  outwards  by  the  vif^, 
ceruy  carry  thefe  ribs  along  with  them. — Thus  th^ 
thorax,  is  not  only  not  allowed  to  be  fhortencd,  but  i^ 
really  widened  at  its  lower  part,  to  affift  in  making; 
fufEcient  fpace  for  the  due  diilenfion  of  the  lungs. 

As  foon  as  the  action  of  thefe  feveral  mufcles  ceafes,  [ 
the  elaflic  cartilages,   extending   themfelves    to   theit 
natural  fituation,  depiefs  the  upper  ribs,  and  the^^r- 
num  fubfides; — the  diaphragm  is  thruft  up  by  the  vij 
cera  abdcminalia^  and  the  oblique  and  tranfverfe  mu 
cles  of  the  belly  ferve  to  draw  the  inferior  ribs  in 
wards  at  the  fame  time. — By  thefe  caufes,  the  cavity 
of  the  breaft  is  diminifhed  in  all  its  dimenfions. 

Though  the  motions  above  defcribed  of  the  ribs 
and  Jlerriuwy  efpecially  of  the  latter  bone,  are  fo 
fmall  in  the  mild  refpiration  of  a  healthy  perfon,  that 
we  can  fcarce  obferve  them ;  yet  they  are  manifeft 
whenever  we  defignedly  increafe  our  refpiration,  or 
are  obliged  to  do  it  after  exercife,  and  in  feveral 
difeafes. 


Of    the    superior     EXTREMITIZa 

A  Uthorsare  much  divided  in  their  opinions  about 
JLjL  the  number  of  bones  which  e?Lch  Jhperior  exire" 
mity  (a)  fliould  be  faid  to  confift  of,  fomc  defcribing 

the 

(a)  K«\a;  yv»f  lxfu«<rff,  Enata,  adnata,  explantata  menibra| 
artus. 
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,.  clavicle  2.vA  fcapula    as  part  of  it,  others   clafling 

lefe  two  bones  with  thofe  of  the  thorax'.  But  fince 

"H:  quadrupeds  have  no   clavicles^  and   the   human 

.'.V  can  perform  its  fun6^ions  ri^ht  when  ih^fcapiila 

keii  away    (3),  whereas  it  is  impofhblc  for   us   to 

c  the  rifjht  ufe  of  our  arms  without  thefe  bones; 

mufl:  think  that  thev  belong  to  x\\t  faperior  fxtremi- 

:'s  ;  and  therefore  (hall  divide  each  of  them  into  the 

'.uljery  arniy  fore-arm,   and    hand. 

The  SHOULDER  confifts  of  the  clavicle  and  fca- 

LAVICULAy  or  crAlar-hone  (-),  is  the  long  crook- 
one,  in  figure  like  an  Italic f.,  placed  almofl  hori- 

■ally  between  the  upper  lateral  part  of  ihcjlertiumy 

.  what  is  commonly  called  the  top  of  the  fhoulder, 
hich,  as  a  clavis  or  beam,  it  bears  off  from  the  trunk 

the  body. 

The  clavicle,  as  well  as  other  long  round  bones,  is 
rger  at  its  two  ends,  than  in  the  middle.     The  end 

t  to  the  fternum  {d)  is  triangular :  The  angle  be- 
!nd  is  confiderably  produced,  to  form  a  fnarp  ridge, 
»  which  the  tranfverfe  ligament,  extended  from  one 
avicle  to  the  other,  is  fixed  {e). — Hie  fide  oppofitc 
I  this  is  fomewhat  rounded. — The  middle  of  this 
'Otuberant  end  is  as  irregularly  hollowed,  as  the  ca- 
ty  in  xhtjlertiutn  for  receiving  it  is  raifed  •,  but  in 
recent  fubje£t,  the  irregular  concavities  of  both  are 
ipplied  by  a  moveable  cartilage,  which  is  not  only 
itich  more  clofely  connedled  every  where  by  liga- 
cnts  to  the  circumference  of  the  articulation,  than 
rofe  of  the  lower  jaw  are ;  but  it  grows  to  the  two 
)nes  at  both  its  internal  and  external  end ;  its 
iMance  at  the  internal  end  being  foft,  but  very  ftrong, 
14  refembllng  the  intervertebral  cartilages  {/). 

From 

(fr)  Philofoph.  tranfa^.  numb.  449.   §  5. 

(c)  Os  jugulare,  jugulum,  furcula,  ligula,    clavis,    humerus  qm- 

(rf)   Tla.px(T^a.yiq. 

(e)  Riolan.  Encheirid.  anat.  lib.  6.    cap.    13. — Window,  expoC 
des  OS  frais,  §  248.— Wcitbrecht,  Aft.  Petropolit.  torn.  4.  p. 
5.  et  Syndcfmolog.  feft.  2.  I.  §  3. 
V)  Weitbrccht,  Syudcfmolog.  fcft.  7,.  I.  ka  6, 
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From  this  internal  end,  the  clavicle,  for  about  twel 
fifths  of  its  length,  is  bended  obliquely  forwards  and 
downwards.  On  the  upper  and  fore-part  of  this  cur- 
vature a  fmall  ridge  is  feen,  with  a  plain  rough  fur- 
face  before  it;  whence  the  muf cuius Jlemo-hyoideus  and 
Jlerno-mafiQideiis  have  in  part  their  origin. — Near  the 
lower  angle  a  fmall  plain  furface  is  often  to  be  remark- 
ed, where  the  firft  rib  and  this  bone  are  contiguous 
(^),  and  are  connected  by  a  firm  ligament  (/6).— From 
this  a  rpugh'plain  furface  is  extended  outwards,  wherCj 
the  perioral  mufcle  has  part  of  its  origin — Behind,' 
the  bone  is  made  flat  and  rough  by  the  infertion  oi 
the  larger  fhare  of  the  fubclavian  mufcle. — After  th? 
clavicle  begins  to  be  bended  backwards,  it  is  roundi, 
but  foon  after  becomes  broad  and  thin  ;  which  fliape 
it  retains  to  its  external  end. — -Along  the  external; 
concavity,  a  rough  finuofity  runs,  from  which  fome 
part  of  the  deltoid  mufcle  takes  its  rife: — Oppofite 
to  this,  on  the  convex  ^^%t,  a  fcabrous  ridge  gives 
infertion  to  a  (hare  of  the  citcuilaris  mufcle.  The  up- 
per furface  of  the  clavicle  here  is  flat ;  but  the  lower 
\s,  hollow,  for  lodging  the  beginning  of  the  mufciilui 
fubclavius'y  and  towards  its  back-part  a  tubercle  rifes, 
to  which,  and  a  roughnefs  near  it,  the  ftrong  fhort 
thick  ligament  connecting  this  bone  to  the  coracoid 
procefs  of  the  fcapula  is  fixed. 

The  external  end  (?)  of  this  bone  is  horizontally; 
oblong,  fmooth,  floping  at  the  poflerior  fide,  and^ 
tipped  in  a  recent  fubjeft  with  a  cartilage,  for  its  ar- 
ticulation with  the  acromioji  fcapula. — B.ound  this  the 
bone  is  fpongy,  for  the  firmer  connection  of  the  liga- 
ments. 

The  medullary  arteries,  having  their  direClioa 
obliquely  outwards,  enter  the  clavicles  by  one  or 
more  fmall  paflages  in  the  middle  of  their  back-part. 

The  fubftance  of  this  bone  is  the  fame  as  of  the 
Other  round  long  bones. 

The 

{£)  Dionis,  Sixicme  demonft.  des  os. 

(/7)  Weitbrecht,  Syndefmolog.  fe^.  2.  I.  §  7. 
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The  triangular  unequal  interior  end  of  each  clavicley 
las  the  cartilage  above  defcribed  interpofed  betwixt 
t  and  the  irregular  cavity  of  \\\q  Jlemunu — The  liga- 
nents,  which  furround  this  articulation  to  fecure  it, 
ire  fo  (liort  and  llrong,  that  little  motion  can  be  al- 
owed  any  way  ;  and  the  ftrong  ligament  that  is 
iretched  acrofs  the  uppery}/ra//^  of  t\\tj}er?uim,  from 
;he  pofterior  prominent  angle  of  the  one  clavicle,  to 
;he  fame  place  of  the  other  clavicle,  ferves  to  keep 
:ach  of  thefe  bones  more  firmly  in  their  place. — By 
:he  alTiftance,  hov/ever,  of  the  m.oveablc  intervening^ 
rartilage,  the  clavicle  can,  at  this  joint,  be  raifed  or 
ieprefled,  and  moved  backwards  and  forwards  fa 
nuch,  as  that  the  external  end,  which  is  at  a  great 
iiftance  from  that  axis,  enjoys  very  confpicuous  mo- 
ions. — The  articulation  of  the  exterior  end  of  the 
avicle  fhall  be  confidered  after  the  defcription  of 
ht  fcapula. 

The  clavicles  of  infants  are  not  deficient  in  any  of 
heir  parts  ;  nor  have  they  any  epiphyfes  at  their  ex- 
remities  joined  afterwards  to  their  bodies,  as  moft 
jther  fuch  long  bones  have,  which  preferves  them 
fr6m  being  bended  too  much,  and  from  the  danger 
3f  any  unoflified  parts  being  feparated  by  the  force 
which  pulls  the  arms  forwards. 

The  ufes  of  the  clavicles  are,  to  keep  the  fcapulae^ 

nd   confequently   all   the  fuperior    extremities^    from 

Tailing  in  and   forward   upon  the  thorax  \  by   which, 

is  in  mofl  quadrupeds,  the  motions  of  the  arms  would 

pe  much  confined,  and  the  bfeaft  made   too  narrow.- 

The  clavicles  iikewife  afford  origin  to  feveral  muf- 
cles,  and  a  defence  to  large  vcflels. 

I'rom  the  fituation,  figure,  and  ufe  of  the  clavicles, 
it  is  evident,  that  they  are  mu£h  expofed  to  fra6lures  ; 
.that  their  broken  parts  mufi;  generally  go  by  each  o- 
Ihef ;  and  that  they  are  difficultly  kept  in  their 
olace  afterwards. 

SCAPULA,  ox Jhoulder-hlade  (^),  is  the  triangular 

bone 

(i)  XlftoTXaTOf,  (TTiviTJcv,  latitudo  humeri,  fcfptulum  vel  fcutu* 
^m  oi^eitum,  fpatub,  ala,  humerus^  clypcus,  fcutum  thoracis. 
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bone   fituated   on  the  outfide  of  the  ribs,  with  he 
Ibngefl  fide  called  its  hafe^  towards  the  fpinal   procjef. 
fes  of  the  vertebrae^  and  with  the  angle  at   the  uppei 
part  of  this  fide  about  three  inches,  and  the  lowei 
angle  at. a  greater  diftance  from  thefe  procefles. — The 
back-part  of  xhtfcapula  has  nothing  but  the  thin  end« 
of  ihe.  ferratus  anticus  major  2iX\.A  fuhf capillar  is   mufclej 
between  it  and  the  ribs :  But  as  this  bone  advances 
forwards,  its  diftance  from  the  ribs   increafes. — The 
upper  or  fhorteft  fide,  called  xh^fuperior  cojla  of  the 
fiapula  is  nearly  horizontal,  and  parallel  with  the  fe 
cond  rib. — The  lower  fide,  which  is  named  the  infe' 
rior  cojla^  is  extended  obliquely  from  the  third  to  the 
eighth  rib. — The  fituation  of  this  bone  here  defcribed, 
is  when  people  are  fitting  or  ftanding  in  a  ftate  of  in 
activity,  and  allowing  the  members  to  remain  in  the 
moft  natural  eafy  pofture. — ^The  inferior  angle  of  the 
fcapula  is  very  acute  ;  the  upper  one  is  near  to  a  right 
angle  ;  and  what  is  called  the  anterior,  does  not  de- 
ferve  the  name,  for  the  two  fides  do  not  meet  to  form 
an  angle. — The  body  of  this  bone  is  concave  towarda 
the  ribs,  and  convex  behind,  where  it  has  the   name 
of  dorfum  [c). — Three  procefles  are   generally  reckoa 
ed  to  proceed  from  tht  fcapula, — The  firft  is  the  large 
fpine  that  rifes  from  its  convex  furface  behind,  and 
divides  it  unequally. — The  fecond  procefs  ftands  out 
from  the  fore-part  of  the  upper  (id^  ;  and,   from   it$ 
imaginary  refemblance  to  a  crowds  beak,  is  name4 
coracoides  (J). — The  third  procefs  is  the   whole   thick 
bulbous  fore-part  of  the  bone. 

After  thus  naming  the  feveral  conftituent  parts  of 
X\\Q fcapula,  the  particular  defcription  will  be  more 
cafily  underftood. 

The  bafe,  which  is  tipped  with  cartilage  in  a  young 
fubje6t,  is  not  all  firaight :  For  above  the  fpine,  it 
runs  obliquely  forwards  to  the  fuperior  angle ;  thai; 
here  it  might  not  be  tpo  protuberant  backwards,  and 
i<)  bruife  the  mufcles  and- teguments  :  Into   the  oh* 

liqua 

-     (*-)    XO.JTOV.  -  ,.^ 

{d)  AaciHoroidcs,  Cgmoidso,  disitalis,  andftiQidcs,  "J 
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iique  fpace  the  mujcidus  patientia  is   inferted. — At  the 

iroot  of  the  fpine,  on  the  back-part  of  the  bafe,  a  tri- 
angular plain  furface  is  formed,  by  the  preffure 
of  the  lower  fibres  of  the  trapezius. — Below  this  the 
I  edge  of  ihtfcapula  is  fcabrous  and  rough,  for  the  in- 
fertion  of  the  ferratus  major  ant'icus  and  rhomboid 
mufcles. 

The  back-part  of  the  inferior  angle  is  madefmooth 
|>y  the  lat'iffimus  dorfi  pafTing  over  il.  This  mufcle 
^Ifo  alters  the  direction  of  the  inferior  ccjla  fome  way 
forwards  from  this  angle  :  and  fo  far  it  is  flatted  be- 
hind by  the  origin  of  the  teres  major. — As  the  irtferior 
pjla  advances  forward,  it  is  of  confiderable  thicknefs, 
is  {lightly  hollowed  and  made  fmooth  behind  by  the 
^eres  minor^  while  it  has  "^foffa  formed  into  it  below 
':i\  \)7in  oi  \.hc  fiibfcapiilnris  \  and  between  the  two  a 
,;idge  with  a  fmall  drpreflion  appears,  whe;e  the  /o/;- 
7US  cxterij'or  cuhiti  has  its  origin. 

The  Jt^perior  cofta  is  very  thin  ;  and  near  its  fore- 
art  there  is  a  f^milunar  niche,  from  one  end  of  v/hich 
p  the  other  a  ligament  is  flretched  5  and  fometimcs 
he  bone  i^  continued,  to  form  one,  or  fometimes  two 
holes  for  the  pafiage  of  the  fcapular  blood-vefTcls  and 
lerves. — Immediately  behind  x.h\sfemi lunar  cavity  the 
oraco-hpid  mufcle  has  its  rife. — From  the  niche  to  the 
ermination  of  ihtfojfa  for  the  teres  minor,  the  fcapula 
s  narrower  than  any  where  elfe,  and  fupports  the 
bird  procefs.  This  part  has  the  name  of  cervix. 
The  whole  dorfum  of  the  fcapi/la  is  always  faid  to 
convex  ;  but,  by  reafon  of  the  raifed  edges  that 
'orround  it,  it  is  divided  into  two  cavities  by  the 
pine,  which  is  flretched  from  behind  forwards,  much 
learer  to  the  fuperior  than  to  the  inferior  ro/Ia. — The 
:avity  above  the  fpine  is  really  concave  where  the  fu- 
hra-fpinatus  mufcle  is  lodged  ;  while  the  furface  of 
Jiis  bone  below  the  fpine,  on  which  the  infra-fpina' 
us  mufcle  is  placed,  is  convex,  except  a  fijfa  that 
uns  at  the  fide  of  the  inferior  ccjfla. 

The  internal  or  anterior  furface  of  this  bone  is  hol- 
ow,  except  in  the  part  above  the  fpine,  which  fs 

convex. — 
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-convex. — ^The  fuhfcapularis  mufcle  is  extended  ovc 
this  furface,  where  it  forms  feveral  ridges  and  intei 
mediate  depreffions,  commonly  miflaken  for  print! 
of  the  ribs  ;  they  point  out  the  interftices  of  the  biinj 
dies  of  fibres  of  which  xht  fuhfcapularis  mufcle  is  com 
pofed  {e). 

The  fpine  (f)  rifes  fm.all  at  the  bafe  of  xhtfcapuh 
and  becomes  higher  and  broader  as  it  advances  for 
wards. — On  the  fides  it  is  unequally  hollowed  aoi 
crooked,  by  the  actions  of  the  adjacent  mufcles. — It 
ridge  {g)  is  divided  into  two  rough  flat  furfaces :  In 
to  the  upper  one,  the  trapezius  mufcle  is  inferted 
and  the  lower  one  has  part  of  the  ddto'id  fixed  to  it.— 
The  end  of  the  fpine,  called  acromion  (/;),  or  top  o' 
the  flioulder,  is  broad  and  flat,  and  is  fometimes  on: 
3y  joined  to  the  fpine  by  a  cartilage  (/). — The  antericj 
edge  of  the  acromion  is  flat,  fmooth,  and  covere( 
with  a  cartilage,  for  its  articulation  with  the  externa 
end  of  the  clavicle  ;  and  it  is  hollowed  below,  to  allov, 
a  paflage  to  the  ififra  and  fupra  fpinati  mufcles,  am. 
free  motion  to  the  os  hurneri. 

The  coracoid  {k)  procefs  is  crooked,  with  its  poinij 
inclining  forwards  ;  fo  that  a  hollow  is  left  at  th< 
lower  fide  of  its  root,  for  the  pafl^age  of  the  infra-fca^ 
pularis  mufcle. — The  end  of  this  procefs  is  marked  wit! 
three  plain  furfaces.  Into  the  internal,  tlicferratu, 
minor  anticus  is  inferted :  From  the  externalj  one  heac 
of  the  biceps  flexor  cuhitt  rifes  ;  and  from  the  lowei 
one,  the  coraco-brachialis  has  its  origin. — At  the  up-i 
per  part  of  the  root  of  this  procefs,  immediately  be- 
fore i\\Q  femiliwar  cavity,  a  fmooth  tubercle  appearSj 
where  a  ligament  from  the  clavicle  is  fixed.  From 
all  the  external  fide  of  this  coracoid  apophyfcy  a  broad 
ligament  goes  out,  which  becomes  narrower  where 

it 


(e)  Winllow,  in  Memoircs  de  I'acad.  des  fcicnccs,  1722. 

(f)  Pa;^<?,  uVf/jo^»  uju,07r\aTuV)  eminentia  fcapularum. 
(^)  Ptcrigium,  crifta, 
(<y)   Ejru/xig  ayxupOfiJwf,  %opaKetiS»i,   xaraxXfj?,  acromii  OS,  fum* 

mus  armus,  roftrum  porcinum,  procefTus  digitalis.  ' 

(i)  Sue  Trad.  d'Oftcol.  p.  i6d. 
(it)  ^ t^yt.vfinhu  B"'?'^p"<J'«f>  roflriformisi 
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is  fixed  to  the  acromion. — The  fharp   pain,    vlo- 
•nt  inflammation,  and  tedious  cure  of  contufions  in 
lis  part,  are  probably  owing   to   thefe   tendons   and 
•gaments  being  hurt. 
From  the  cervix  fcapuU  the  third  procefs  is   produ- 
!d.     The  fore-part  ol  this  is  formed  into  a  glenoid C2i^ 
ty  (/),  which  is  of  the  fhape  of  the  longitudinal  fee- 
on  of  an  tg^,  being   broad   below,  and   narrow   a- 
^)ve. — Between   the  brims  of  this  hollow   and   the 
re-part  of  the  root  of  the  fpine,  a  large  finuofity  is 
ft  for  the  tranfmiflion  of  the  fupra  and  infra-fpinaii 
ufcles  ;  and  on   the  upper-part  of  thefe   brims  we 
av  remark  a  fmooth  furface,  where  the  fecond  head 
the  biceps  flexor  cubiti  has  its  origin, — The   root   of 
tfupercilia  is  rough  all  round,   for  the  firmer  adhe- 
n  of  the  capfular  ligament  of  the  articulation,  and 
the  cartilage  which  is  placedon  thefe  brims,  where 
is  thick,  but  becomes  very  thin  as  it   is  continued 
vvards  the  middle  of  the  cavity,  which  it  lines  all 
er. 

The  medullary  veflels  enter   the  fcapula  near  the 
fe  of  the  fpine. 

The  fubilance  of  tht fcapula^  as  in  all  other  broad 

bones,  is  cellular,  but  of  an  unequal  thicknefs ; 

the  neck  and  third  procefs  are  thick  and   ftrong. 

e   inferior  coJJay  fpine,  and   coracoid   procefs,  are 

a  middle  thicknefs  ;  and  the  body  is  io  prefTed  by 

mufcles,  as  to  become  thin  and  di.iphanous. 

The  fcapula  and  clavicle   are  joined  by  plain  fur- 

es,  tipped   with   cartilage  {?;i)  :    by  which  neither 

le  is  allowed  any  conllderable  motion,  being  tight- 

ied  down  by  the  common  capfular  ligament,  and 

a  very  (Irong  one   w  hich   proceeds  from  the  cora- 

l  procefs  ;  but  divides  into  two  before  it  is  fixed 

3  the  clavicle,  with  fuch  a  diredion,  as  either  can 

W  this  bone  to  have  a  fmall  rotation,  in  which  its 

lerior  edge  turns  more  backwards,  while  the  an- 

r  one  rifcs   farther  forwards  j  or  it  can  yield  to 

Q^  the 

Sl(/.oy.r)T\iKi;. 
r)  Acromion,  nxTKr.Mi;^  chufurs, 
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the  fore-part  of  the  fcapula  moving  downwards,  while 
the  back-part  of  it  is  drawn  upwards  ;  in  both  which 
cafes,  the  oblong  fmooth  articulated  furfaces  of  the 
clavicle  and  fcapula  are  not  in  the  fame  plane,  but} 
fland  a  little  tranfverfely,  or  acrofs  each  other,  and' 
thereby  prefer  ve  this  joint  from  luxations,  to  which  it 
would  be  fubje6l,  if  either  of  the  bones  was  to  move 
on  the  other  perpendicularly  up   and  down,  without 

any  rotation. Sometimes  a  moveable  ligamentous 

cartilage  is  found  in  this  joint;  otherwhiles,  fuch  a 
cartilage  is  only  interpofed  at  the  anterior  half  of  it; 
and  in  fome  old  fubjetts  I  have  found  a  fefamoid 
bone  here  (;/}. — Tht  fcapula  is  conne£led  to  the  head,: 
OS  hycideSf  vertebra,  ribs,  and  arm-bone,  by  mufcles.1 
that  have  one  end  faftened  to  thefe  bones,  and  the  ®- 
ther  to  the  fcapula,  which  can  move  it  upwards,  down» 
wards,  backwards,  or  forwards  ;  by  the  quick  fuc., 
ceffion  of  thefe  motions,  its  whole  body  is  carried  ir; 
a  circle.  But  being  alfo  often  moved  as  upon  an  axii 
perpendicular  to  its  plane,  its  circumference  turns  iii| 
a  circle  whofe  centre  this  axis  is  (o).  Whichever  o: 
thefe  motions  it  performs,  it  always  carries  the  oute 
end  of  the  clavicle  and  the  arm  along  with  it. — Th« 
flencid  cavity  of  this  bone  receives  the  os  humeri 
which  plays  in  it  as  a  ball  in  a  focket,  as  will  be  eiJ 
plained  more  hereafter. 

The  ufe  of  the  fcapula  is,  to  ferve  as  a  fulcrum' U 
the  arm  ;  and,  by  altering  its  pofition  on  differc» 
occafions,  to  allow  always  the  head  of  the  os  huiner 
a  right  fnuated  focket  to  move  in ;  and  thereby  to  a( 
Cft  and  to  enlarge  greatly  the  motions  of  the  fuperio 
extremity y  and  to  afford  the  mufcles  which  rife  fror, 
it  more  advantageous  aftions,  by  altering  their  direc 

tions  to  the  bone  which  they  are   to   move. Thi 

bone  alfo  fervcs  to  defend  the  back-part  of  the  tk 
rax,  and  is  often  employed  to  fuftain  weights,  or  t 
risfift  forces,  too  great  for  the  arm  to  bear. 


Itj 


(«)  Jac.  Sylv.  Ifagog.  anat.  lib.  I.  cap.  1. 

(»)  Sec  Winfiow  Memoires  de  i'aca4.  dcs  fcienccs,  l^%^, 
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n  The  bafe,  acromiofty  coracoid  procefs,  and  head  of 
ihefcapula,  are  all  in  a  cartilaginous  ftate  at  birth  ; 
and  the  three  firft  are  joined  as  epiphyfes ;  while  the 
iiead,  with  the  glenoid  cavity,  is  not  formed  into  a 
diflin£l  feparate  bone,  but  is  gradually  produced  by 
the  ofTification  of  the  body  of  this  bone  being  conti- 
nued forwards. 

The  ARM  has  only  one  bone,  befl:  known  by  the 

Latin  name  of  os  humeri  (p) ;  which  is  long,   round, 

and  nearly  flraight. 

The  upper  end  of  this  bone  [q)  is   formed  into  a 

,  large  round  fmooth  head,  whofe  middle  point  is  not 

^in  a  ftraight  line  with  tlie  axis  of  the  bone,  but  ftands- 

)bliquely  backwards  from  it. The   extent  of  the 

lead  is  diftinguillied  by   a   circular  fojpi  furrounding 
t5  bafe,  where   the   head  is  united  to  the  bone,  and 

he  capfular  ligament  of  the  joint  is  fixed. Below 

'he  fore-part  of  its  bafe  two  tubercles  Hand  out :  The. 

mallclf  one,  which  is  fituated  mod  to  the  in  fide,  has 

he  tendon  of  xht  ftihfcapularis  mufcle  inferted  into  it. 

'—The  larger  more  external  protuberance  is  divided, 

,it  Its  upper  part,  into  three   fmooth   plain  furfaces  •, 

nto  the  anterior  of  which  the  mujculuifupra-fpinaius  ; 

nto  the  middle   or  largell,   the  infra-Jpinaius  -,  into 

he  one  behind,  the  teres  minor  is  inferted. — Between 

hefe   two  tubercles,  exactly  in   the  fore- part  of  the^ 

)one,  a  deep   long  fojfa  is  formed,   for  lodging  the 

I  endinous  head  of  the  biceps  flexor  cubiti ;  which,  af- 

cr  pafling,  in   a  manner  peculiar  to  itfelf,  through 

he  cavity  of  the  articulation,  is  tied  down  by  a  ten- 

linous  (heath  extended  acrofs  (hcfojfa;  in  which,  and? 

n  the  neighbouring  tubercles,  are  feveral  remarkable 

loles,  which  are  penetrated  by  the  tendinous  and  li- 

;amentous  fibres,  and  by  vefiels. — On  each   fide  of 

S-  his  foJfa,  as  it  defcends   in   the   os  humeri,  a  rough 

\X  idge,  gently  flatted   in   the  middle,  runs  from  the 

I  oots  of  the  tubercles. — The  tendon  of  the  peUoral 

0^2  mufde 

(j))  Av-ivoMa,  aXEvr^-^s  brachii,  armi,  acljutoriuni,  paryuxn  bradiiiur.. 
^femni  bruchii. 
^)  AcrocoHum. 
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mufcle  is  fixed  Into  the  anterior  of  thefe  ridges,  and 
the  laUjfnnus  dorft^  and  teres  majors  are  inferted  into 
the  internal  one.- — A  little  behind  the  lower  end  of 
this  laft,  another  rough  ridge  may  be  obferved,  where 
the  coraco-hrachialis  is  inferted. — From  the  back-part 
of  the  root  of  the  largeft  tubercle  a  ridge  alfo  is  con-  o 
tinued,  from  which  the  hrev'is  extenfor  ctihiti  rifes.- 
This  bone  is  flatted  on  the  infidc,  about  its  middle, 
by  the  belly  of  the  bleeps  flexor  cuhiti. — In  the  middle 
of  this  plain  furface,  the  entry  of  the  medullary  artery 
is  feen  flanting  obliquely  downwards. — At  the  fore-' 
fide  of  this  plane  the  bone  rifes  in  a  fort  of  rldge^  which| 
is  rough,  and  often  has  a  great  many  fmall  holes  io 
irt,  where  the  tendon  of  the  flrong  deltoid  muMe  is 
inferted  ;  on  each  fKie  of  which  the  bone  is  fmooth 
and  flat,  where  the  Brachioeus  interniis  rifes.  The  ex- 
terior of  thefe  two  flat  furfaces  is  the  largeft  j  behind 
it  a  fuperiicial  fpiral  channel,  formed  by  the  mujculof 
nerve,  and  the  velTels  that  accompany  it,  runs  from' 
behind  forwards  and  downwards. — The  body  of  the 
OS  humeri  is  flatted  behind  by  the  extenfors  of  the 
fore-arm.— Near  the  lower  end  of  this  bone,  a  large 
fharp  ridge  is  extended  on  its  outfide,  from  which 
the  mufciilus  fpinator  radii  longusy  and  the  longed  head 
of  the  exte?ifor  carpi  radialis  rife. — Oppofite  to  this, 
there  is  another  fiTiall  ridge  to  which  the  aponeurotic'^ 
tendon,  that  gives  origin  to  the  fibres  of  the  inteniar 
and  external  brachicei  mufcles  is  fixed  j  and  from  a 
little  depreflSon  on  the  fore-fide  of  it,  the  pronator 
radii  teres  rifes. 

The  body  of  the  os  humeri  becomes  gradually 
broader  towards  the  lower  end,  where  it  has  feveral 
procelks  ;  at  the  roots  of  which  there  is  a  cavity  be- 
fore, and  another  behind  (r).  The  anterior  is  divid- 
ed by  a  ridge  into  two ;  the  external,  which  is  the 
leaft,' receives  the  end  of  the  radius;  and  the  internal 
receives  the  coronoid  procefs  of  the  ulna  in  the  fiedlions 
of  the  fore-arm,  while  the  pofterior  deep  triangular 
cavity  lodges  the  olecranon  iii  the  extenfions  of  that 

member. 

(r)  (iti^f^tfti;. 
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nember. The  bone  betwixt  thefe  two  cavities  is- 

I  jrelled  fo  thin  by  the  proceHes  of  the  ulna^  as  to  ap- 
1  )ear  diaphanous  in  feveral  fubje(3:s  — 1  he  fides  of  the 
1  ^ofterior  cavity  are  ftretched  out  into  two  procciTti^s, 
(  )ne  on  each  fide  :  Thele  are  called  condyles ;  from 
:ach  of  which  a  ft^orig  ligament  goes  out  to  the 
t.  )ones  of  tlic  fore-amu — The  external  condyle^  which 
»  las  an  oblique  direction  alfo  forwards  in  refpeO:  of 
V.  he  internal,  when  the  arm  is  in  the  mofl  natural 
«  )oflure   (j),    is    equally   broad,    and    has  an    obtul'c 

Tnooth   head  rifing   from   it  forwards. From  the 

•ough  part  of  the  condyle^  the  inferior  head  of  the  hi- 
ornis,  the  extenjor  d'lgziorum  communis^  c^ienfor  carpi 
dnar'ts^  micoriTuSy  and  fome  part  of  the  fup'tuator  radii 
'revis  take  their  rife ;  and  on  the  fmooth  head  the 
jpper  end  of  the  radius  plays. — Immediately  on  the 
)utfide  of  this,  there  is  a  finuofity  made  by  the 
^lorter  head  of  the  bicornis  mufcle,  upon  which  the 

mifeular  nerve  is  placed. The  internal  condyle  is 

■nore  pointed  and  protuberant  than  the  external,  to 
jive  origin  to  fome  part   of  the  flexor  carpi  radialis^ 
ironator  radii  teres j  pahnaris  longus^  flexor  digktcrum 
ublimis^  mid  flexor  carpi  ulnaris.     Between^  the   two 
:6ndylesy   is   the  trochlea   or   pully,  which  confifls  of 
wo  lateral  protuberanccfs,  and  a  middle  cavity,   that 
are  fmooth  and  covered  with   cartilage. — When  the 
-  fore-arm  is  extended,  the  tendon  of  the  internal  bra- 
!  :hi(£us  mufcle  is  lod-ged  in  the  fore-part  of  the  cavity 
■  Df  this  pully. — The  external  protuberance,  which  is 
;  iefs  than  the  other,  has  a  (harp  edge   behind  j  but 
Forwards,  this  edge  is  obtufe,.  and  only  feparared 
from   the  little  head,  already   defcribed,  by  a  fmall 
^ojfdy  in  which  the  joined  edges  of  the  id^m  and  radius 
move. — The   internal   protubt^rance   of  the   pully   is 
largeft  and  higheft;  an*d  therefore  in  the   motions  of 
::he  ulna  upon  it,  that  bone  would  be  inclined   out- 
wards, was  it  not  fupported   by   the  rcjdius  on  thzt 
ide. — Between  this  internal  protuberance  and  ccndyle, 
0^3  a  Cnuoilty. 

(i)  Winflow  Memoircs  de  I'acad.  dcs  fdcnccs,  i^aa. 
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a  finuofity  may  be  remarked,  where  the  uhay  nerve 
pafles. 

The  fubflance  and  the  internal  ftru£ture  of  the  w  I 
humeri  is  the  fame,  and  difpofed  in  the,  fame  way,  as  J 
in  other  long  bones.  ,;' 

The  round  head  at  the  upper  end  of  this  bone  is 
articulated  with  the  glenoid  cavity  of  the  fcapula\ 
which  being  fuperficial,  and  having  long  ligamentSj 
allows  the  arm  a  free  and  extenfive  motion. — Thefe 
ligaments  arc  however  confiderably  ftrong.  For,  be- 
iides  the  common  capfular  one,  the  tendons  of  the 
niufcles  perform  the  office,  and   have  been  defcribe(Ji 

under  the  name  of  ligaments. Then   the  acromion 

and  corncoid  procefs,  with  the  ftrong  broad  ligaments 
fh'etched  betwixt  them,  fecure  the  articulation  above>' 
where  the  greatefl  and  moft  frequent  force  is  applieds 
to  thruft  the  head  of  the  bone  out  of  its  place.  It  is' 
true  that  there  is  not  near  fo  ftrong  a  defence  at  the^ 
]ov/er  part  of  the  articulation  ;  but  in  the  ordinary! 
poftures  of  the  arm,  that  is,  fo  long  as  it  is  at  an  a- 
CLite  angle  with  the  trunk  of  the  body,  there  cannot 
be  any  force  applied  at  this  place  to  occafion  a  Iuxa« 
tion,  fince  the  joint  is  protected  fo  well  above. 

The  motions  which  the  arm  enjoys  by  this  articu- 
3ation,  are  to  every  fide  ;  and  by  the  fucceffion  of 
thefe  different  motions,  a  circle  may  be  defcribed.— 
Befides  which,  the  bone  performs  a  fmall  rotation 
round  its  own  axis.  But  though  this  can  be  per- 
formed with  the  round  head  in  all  pofitions;  yet  aa 
thefe  vary,  the  effe£ts  upon  the  body  of  the  bone  are 
very  different :  For,  if  the  middle  of  the  head  is  the 
centre  of  rotation,  as  it  is  when  the  arm  hangs  down 
by  the  fide,  the  body  of  the  bone  is  only  moved  for- 
wards and  backwards  ;  becaufe  the  axis  of  motion  of 
the  head  is  nearly  at  right  angles  with  the  length  of 
the  bone  (/)  ;  whereas,  when  the  arm  is  raifed  to 
right  angles  with  the  trunk  of  the  body,  the  centre 
of  motion,  and  the  axis  of  the  bone,  come  to  be  in 
the  fame  Itraight  line  j  and  therefore  the  body  of  the 

(/)  Hippocrat.  <Je  articul,  §  i» 
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t  0s  humeri  performs  the  fame  motion  with  its  head. — 
I  Though  the  m.otions  of  the  arm  feem  to  be  very  ex- 
I  tenfive,  yet  the  larger  fhare  of  them  depends  on  the 
I  motion  of  \.\\Qfcapula> — The  lower  end  of  the  os  hu" 
\  meri  is  articulated  with  the  bones  of  the  fore-arm, 
[  and  carries  them  with  it  in  all  its  motions,  but  ferves 
|:as  a  bafe  on  which  they  perform  the  motions  peculiar 
|Lto  themfelves;  as  fliall  be  defcribed  afterwards. 
I  Both  the  ends  of  this  bone  are  cartilaginous  in  a 
Inew-born  infant,  and  the  large  head  with  the  two 
(tubercles,  and  the  trochlea  with  the  two  condyles,  be- 
ome  epiph-jfes  before  they  are  united  to  the  body  of 
he  bone. 

The  FORE-ARM  [u)  confids  of  two  long  bones, 
he  ulna  and  raeiiuj;  whofe  fit  nation,  in  refpedl  of 
ach  other,  is  oblique  in  the  lead  draining  or  moft 
atural  pofture ;  that  is,  the  uha  is  not  diredlly  be- 
ind,  nor  on  the  outfide  of  the  rajiusy  but  in  a  mid- 
le  fituation  between  thefe  two,  and  the  radius  crofTes 
-The  fituation  however  of  thefe  two  bones,  and 
f  all  the  other  bones  of  tht  fuperier  extremity  that  are 
jot  yet  defcribed,  is  frequently  altered  ;  and  there- 
ore,  to  fhun  repetitions,  I  defire  it  may  be  now  re- 
arked,  that,  in  the  remaining  account  of  the  fupe^ 
ior  extremity,  I  underftand  by  the  term  of  pofterior^ 
hat  part  which  is  in  the  fame  dire<Slion  with  the 
,ck  of  the  hand  ;  by  anterior,  that  anfwering  to  the 
aim;  by  internal,  that  on  the  fame  fide  with  the 
umb  ;  by  external,  the  fide  nearefl  to  the  little  fin- 
er j  fuppofing  the  hand  always  to  be  in  a  middle 
ofition  htX.\vtt\\  pronation  2,x\(\  fupination, 
ULNA  {a),  fo  named  from  its  being  ufed  as  a  mea- 
re,  is  the  longed  of  the  two  bones  of  the  fore-arm, 
ad  fituated  on  the  outfide  of  the  radius. 

At  the  upper  end  of  the  ulna  are  two  procefTes.— - 
Tie  poderior  is  the  larged,  and  formed  like  a  hook, 
hofe  concave  furface  moves   upon  the  pully  of  the 

OS 

(«)  Cubitus,  Tfrfxyii  wXEvn,  Tfvyu^,  ulna,  lacertus. 

(<?)  Cubitus,  TTYixySi  yrpoTrrxyo^i  focile  raajus,  canna  vd  aruiiJ« 

ajor,  et  inferior  brachii. 
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OS  humeri^  and  is  called  olecranon  (h),  or  top  of  tht 
cubit. — ^The  convex  back-part  of  it  is.  rough  and  fca- 
brous,  where  the  longiis,  Irevis,  and   brachioeus  exter^ 
fius,  are  inferted.     The  olecranon  makes  it  unneceffary 
that  the  tendons  of  the  extenfor   mufclcs   fhould  pafs 
over  the  end  of  the  os  humeri ;  which   would   have 
been  of  ill  confequence  in  the  great  fle£lions  of  this 
joint,  or    when    any    confiderable    extei-nal   force   is 
applied  to  this  part  (r). — The   anterior  procefs  is  not 
fo  large,  nor  does  it  reach  fo  high  as  the  one  behind;? 
but  is  (harper  at  its  end,  and  therefore  is  named  coro^ 
mid. — Between  thefe  two  procefTes,  a  large  femicircu- 
lar  Qxjigmoid  concavity  is  left ;  the  furface  of  whichy 
on  each  fide  of  a  middle  rifing,  is  flanting,  and  ex-' 
a£lly  adapted  to  the  pully  of  the  bone  of  the  arm.— . 
Acrofs  the  middle  of  it,  there  is  a-  fmall  finuofity,for 
lodging  mucilaginous  glands ;  where,  as  well  as  in  ft 
fmall  hollow  on  the  internal  fide  of  it,  the  cartilage 
that  lines  the  reft  of  its  furface  is  wanting. — RoudiI 
the  brims  of  this  concavity  the  bone  is  rough,  where 
the  capfular  ligament  of  the  Joint  is  implanted. — Im* 
mediately  below  the  olecrano-ny  on   the  back-part  oi 
the  ulna^  a  flat  triangular  fpongy  furface  appears.  Oft*" 
which  we  commonly  lean. — At   the  internal  fide  o( 
this,  there  is  a  larger  hollow  furface,  where  the  muf> 
cuius  aficonoeus  is  lodged  ;  and  the  ridge  at  the  infide 
of  this  gives  rife  to  the  mufculus  fupinator  radii  brevi^ 
' — ^Between  the  top  of  the  ridge  and  the  coronoid  pro-* 
cefs  is  the  femilunated  fmooth  cavity,  li^ied  with  car- 
tilage,  in  which,  and  a  ligament  extended   from  th« 
one  to  the  other  end  of  this  cavity,  the  round  head  I 
of  the  radius  plays. — Immediately   below  it   a  rough  i 
hollow  gives  lodging  to  mucilaginous  glands. — Below fj 
the  root  of  the  coronoid  procefs,  this  bone  is   fcabroii?  ' 
and  unequal,  where  the  hrachiosus  internus'is  inferted. 
, On  the  oulfide  of  that  we  obferve  a  fmooth  conca- 
vity, where  the  beginning  of  xhtjlexor  digitorutn  pre^ 
fundus  fprouts  out. 
•^  The 

(J)  AyxMv,  gibber  cubitus,  additamentum  necatum. 

(c)  Winflow  Expofition  anatomique  du  coips  huHiain,  traitetie,' 
OS  fees,  k€t.  979. 
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The  body  of  the  u/na  is  triangular. — The  internal 
.  ngle  is  very  fharp  where  the  ligament  that  connedls 
•  he  two  bones  is  fixed  : — The  fides,  which  make  this 
i  ngle,  are  flat  and  rough,  by  the  aclion  and  adhefion 
f  f  the  many  mufcles  which  are  fituated  here. — At 
:  le  diftance  of  one  ihird  of  the  length  of  the  u/na 
i  -om  the  top,  in  its  fore-part,  the  paflage  of  the  me- 
A  ullary  velTels  is  to  be  remarked  flanting  upwards. — 
}  'he  external  fide  of  this  bone  is  fmooth,  fomewhat 
3  Dnvex,  and  the  angles  at  each  edge  of  it  are  blunted 
riy  the  prefTure  of  the  mufcles  equally  difpofed  about 
iiem. 

(  As  this  bone  defcends,  it  becomes  gradually  fmal- 
.'.  r  i  fo  that  its  lower  end  terminates  in  a  little  head, 
X  anding  on  a  fmall  neck. — Towards  the  fore  but  outer 
;)*:)rt  of  which  laft,  an  oblique  ridge  runs,  that  gives 
^  ic  to  the  pronator  radii  quadratus, — The  head  is 
j)und,  fmooth,  and  covered  with  a  cartilage  on  its 
{[ternal  fide,  to  be  received  into  the  femilunar  cavity 
If  the  radius ;  while  zJ?y/oid  procek  (d)  rifcs  from  its 
i'itfide,  to  which  is  fixed  a  ftrong  ligament  that  is 
extended  to  the  cs  cunciforjtie  and  pififorme  of  the  wrifl, 
^-Between  the  back-part  of  that  internal  fmooth  fide 
iiid  this  procefs,  a  finuofity  is  left  for  the  tendon  of 
i  e  extenfcr  carpi  iilnaris. — On  the  fore-part  of  the 
>  ot  of  the  procefs,  fuch  another  depreflion  may  be 
L  marked  for  the  pafiage  of  the  ulnar  artery  and  nerve. 
I* -The  end  of  the  bone  is  fmooth,  and  covered  with 
!  cartilage. — Between  it  and  the  bones  of  the  wrift, 
L' doubly  concave  moveable  cartilage  is  interpofed  ; 
4hich  is  a  continuation  of  the  cartilage  that  covers 
0  e  lower  end  of  the  radius^  and  is  connecSlcd  loofely 
i  the  root  of  the  Jlyloid  procefs,  and  to  the  rough 
J.vity  there  5  in  which  mucilaginous  glands  are 
dgcd. 

The  uha  is  articulated  above  with  the  lower  end  of 
*.  OS  humeri^  where  thefe  bones  have  depreffions  and 
lotuberances  correfponding  to  each  oihei,  fo  as  ta 
ow  an  eafy  and  fecure  exteniion  of  the  fore-arm  to 

almoli 
d^'  TpupctJy,,  malleolus  cxternus. 
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•almoft  a  ftraight  line  with  the  arm,  and  fle£lion  to  r. 
very  acute  angle  ;  but,  by  the  flaming  pofition  of  tV  '^^ 
pally,  the  lower  part  of  the  fore-arm  is  turned  oui 
wards  in  the  extenfion,  and  inwards  in  the  fleflio 
(e)  ;  and  a  very  fmall  kind  of  rotation  is  likewife  a^ 
lowed  in  all  portions,  efpecially  when  the  ligj 
ments  are  moft  relaxed  by  the  fore-arm  being  in 
middle  degree  of  fle£lion. — The  u/na  is  alfo  artici 
lated  with  the  radius  and  atrpusy  in  a  manner  to  l 
[related  afterwards. 

RADIUS  (f)^  fo  called  from  its  imagined  refenr 
blance  to  a  fpoke  of  a  wheel,  or  to  a  weaver's  bean 
is  the  bone  placed  at  the  infide  of  the  fore-arm.     It 
upper  end  is  formed  into  a  circular  little  head,  whic^ 
is  hollowed  for  an  articulation  with  the  tubercle  at  th 
fide  of  the  pully  of  the   os  humeri;  and   the  half  c' ',* 
the  round  circumference  of  the  head  next  to  the  ui 
na  is  fmooth,  and  covered  with   a  cartilage,  in  orde 
to  be  received   into  the   femilunated  cavky  of  th^  ^' 
bone. — Below  the  head,  the  radius  is  much   fmaller 
therefore  this  part  is  named  its  cervix,  which  is  madr 
round  by  the  atbion  of  the  fupinator  radii  brevis. — i| 
the  external  root  of  this  neck,  a   tuberous   procaij" 
rifes;  into  the  outer  part  of  which  the  biceps fiem. 
cubiti  is  inferted. — From  this  a  ridge  runs  downward?' 
and  inwards,  where  the  fupinator  radii  brevis   ism 
^rted  ;  and   a  little  below,  and  behind   this  ridge 
there  is  a  rough  fcabrous  furface,  where  the  pronaUi 
radii  teres  is  fixed.  ' 

The  body  of  the  radius  is  not  ftraight,  but  convai 
on  its  internal  and  pofterior  furfaces  -,  where  it  is  alfi 
made  round  by  the  equal  prefTure  of  the  circumjaceni 
mufcles,  particularly  of  \\\^  extenfors  of  the  thumbj 
but  the  furfaces  next  to  the  «//m  are  flatted  and  roughs 
for  the  origin  of  the  mufcles  of  the  hand  ;  and  both 
terminate  in  a  common  (harp  fpiae,.  to  which  thi 
ilrong  ligament  extended  betwixt  the  two  bones  oJ 
the  fore-arm  is  fixed. — A  little  below  the  beginniiij 


(f)  Wlnflow,  Memoires  de  I'acacl.  des  fciencfs,   1722. 

(/}  Kfi9^-v<fj  fx^w.7rr.^iQ^^  focile  minu5,  canna  minor^aritndomiUPfc 
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,   the  plain  furface,  on  Its  fore-part,  where  the jftexor 
j  ufcle  of  the  laft  joint  of  the  thumb  takes  its  origin, 
t  epaffage  of  the   medullary   vefTels  is    feen  flanting 
I  )wards. — The  radius  becomes  broader  and  flatter  to- 
j  irds  the  lower  end,  efpecially  on  its  fore-part,  where 
I, \  pronator  qiiadratus  m ufcle  is  fituated. 
I  The  lower  end  of  the  radius  is  larger  than  the  fu- 
V  rior  ;  though  not  in  fuch  a  difproporticrti   as  the  up- 
I  r  end  of  the  ulna  is  larger  than  its  lower  end. — Its 
1  ck-pait  has  a  flat  ftrong  ridge  in   the   middle,  and 
Jk  on  each  fide. — In  a  fmall  groove  immediately  on 
outfide  of  the   ridge,  the  tendon   of  the  extenfor 
tii  itjtermdii  poilicis  plays. — In   a  large  one  beyond 
is,  the  tendons  of  the  iridicator  and  of  the  common 
ferifor  mufcles  of  the   fingers   pafs. — Contiguous  to 
|e  ulna^  there  is  a  fmall  depreflion   made  by  the  ^a- 
ifor  minimi  digiti. — On  the  infide  of  the  ridge  there 
a  broad  depreflion,  which  feems  again  fubdividcd, 
lere  the  two  tendons  of  the  bicornis,  or  extetifcr  car" 
radialisy  are  lodged. — The  internal  fide  of  this  end 
the  radius  is  alfo  hollowed  by  the  extenfors  of  the 
ft  and  fecond  joint  of  the  thumb;  immediately  a- 
▼€  which,  a  little  rough   furface  Ihews  where  the 
\nator  radii  longus   is  inferted. — The   ridges  at  the 
^s  of  the  grooves.  In  which  the  tendons  P^^y>  bavc 
annular  ligament  fixed  to  them,  by   which  the  fe- 
ral Iheaths  for  the  tendons  are  formed. — The   fore- 
rt  of  this  end  of  the  radius  is  alfo  deprefl^ed,  where 
flexors  of  the  fingers  ^t\A  flexor  carpi  radialis  pafs. 
The   external   fide   is   formed    into  a   femilunated 
oth  cavity,  lined   with   a   cartilage,  for  receiving 
lower  end  of  the  ulna. — The   loweft  part   of  the 
rffwj-  is  formed  into  an  oblong  cavity  ;  in  the  middle 
which  is  a  fmall  tranfveife  rifing,  gently  hollowed, 
pledging  mucilaginous  glands;  while  the  rifing  it- 
f  is  infinuated   into  the    conjun<£lion  of  the  two 
nes  of  the  wrift  that  are  received   into   the   cavity. 
The  internal  fide  of  this   articulation   is   fenced  by 
■t-emarkable  procefs  [g)  of  the  radius^  from  which  a 
I  ligamenj 

mis)  Malleolus  ijiternus,  proccflus  ftyloidcs. 
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ligament  goes  out  to  the  wrift,  as  ihtjiyloid  procefs 
of  the  ulna  with  its  ligament  guards  it  on  the  out* 
fide. 

The  ends  of  both  the  bones  of  the  fore-arm  being 
thicker  than  the  middle,  there  is  a  confiderable  dif- 
tance  between  the  bodies  of  thefe  bones  ;  in  the  lar- 
ger part  of  which  a  ftrong  tendinous,  but  thin  liga- 
ment, is  extended,  to  give  a  large  enough  furface  for 
the  origin  of  the  numerous  fibres  of  the  mufcles  fi 
tuated  here,  that  are  fo  much  funk  between  the  bones,!'' 
as  to  be  protedled  from  injuries,  which  they  would 
otherwife  be  expofed  to.  But  this  ligament  is  want- 
ing near  the  upper  end  of  the  fore-arm,  where  the 
fiipinator  radii  brevisj  and  flexor  d'lgitorum  profutidus^}  if 
are  immediately  conne6led  (Jo),  "^ 

Both  ends  of  the  bones  of  the  fore-arm  are  firfl;  it 
cartilages,  and  then  epiphyfes  in  children. 

As  the  head  of  the  radius  receives  the  tubercle  of  the 
OS  humeri^  it  is  not  only  bended  and  extended  alon 
with  the  iilna^  but  may  be  moved  round  its  axis  \ 
any  pofition  ;  and  that  this  motion  round  its  axis  ma 
be  fufficiently  large,  the  ligament  of  the  articulatia 
is  extended  farther  down  than  ordinary  on  the  ne 
of  this  bone,  before  it  is  connected  to  it ;  and  it  ^ 
very  thin  at  its  upper  and  lower  part,  but  makes  |fi|jn 
firm  ring  in  the  middle. — This  bone  is  alfo  joined  tS 
the  ulna  by  a  double  articulation  •,  for  above,  a  tu-»! 
bercle  of  the  radius  plays  in  a  focket  of  x)c\t  ulna  ti' i 
whilil  below,  the  radius  gives  the  focket,  and  the  «/- 
7ia  the  tubercle  :  But  then  the  motion  performed  in] 
thefe  two  is  very  different  ;  for  at  the  upper  end^ 
the  radius  does  no  more  than  turn  round  its  axisf: 
while  at  the  lower  end,  it  moves  in  a  fort  of  cycloid^ 
upon  the  round  part  of  the  ulna  ;  and  as  the  hand 
articulated  and  firmly  conne<fl;ed  here  with  the  radiuf^ 
they  muft  move  together. — When  the  palm  is  turnei 
uppermoft,  the  radius  is  faid  to  perform  thtfupination 
when  the  backof  the  hand  is  above,  it  is  faid  to  bei 
prone.     But  then  the  quicknefs  and  large  extent  of 

thefe 

{h)  Wcltbrecht,  Synd^mglos.  fi^.  lo,  il,  J 
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hefe  two  motions  are  afTifled  by  the  ulna,  which,  as 
7as  before  obferved,  can  move  with  a  kind   of  fmall 
station  on  the  floping  fides  of  the  pulley.     This  la- 
bial motion,  though  very  inconfiderable  in   the  joint 
felf,  is  confpicuous  at  the  lower  end  of  fuch  a  Jong 
one;  and  the  flrong  ligament  .connecting  this  lower 
nd  to  the  carpus^  makes   the  hand   more  readily  to 
bey  thefe  motions. — When  we  defign   a  large  circu- 
r  turn  of  our  hand,  we  increafe   it   by   the  rotation 
f  the  OS  humeri^  and  fometimes  employ  the  fpine  and 
iftyior  extremities  to  make  thefe  motions  of  pronation 
r  ii!pination  of  the  hand  large  enough. 
'I'he  HJND  (i)  comprehends  all  from  the  joint  of 
le  wrift  to  the  points  of  the  fingers.     Its   back-part 
convex,  for  greater  firmnefs   and   ftrength  ;  and  it: 
concave  before,  for  containing  more  furely  and  con- 
sniently  fuch  bodies  as  we  take   hold   of. — One  half 
the  hand  has  an  obfcure  motion   in   comparlfon  of 
hat  the  other  has,  and  ferves  as  a  bafe  to  the  m.ove- 
lehalf-,  which  can  be  extended  back  very  little  far- 
er  than  to  a  ftraight  line  with  the  fore-arm,  but  can 
confiderably  bended  forwards. 

As  the  bones  that  compofe  the  hand  are  of  diffe- 
nt  fhapes  and  ufcs,  while  feveral  of  them  that  arc 
ntiguous  agree  in  fome  general  chara<5lers ;  the 
nd  is,  on  this  account,  commonly  divided  into  the 
rpi^Sy  metacarpus,  and  fingtrs ;  among  which  lafL 
e  thumb  is  reckoned. 

The  CARPUS  (i)  is  compofed  of  eight  fmall  fpon- 

bones,  fituated  at  the  upper  part  of  the  hand.     I 

all  defcribe  each   of  thefe  bones,  under  a  proper 

me  taken  from  their  figure  (/)  ;  becaufe  the  method 

ranging  them   by  numbers  leaves  anatomifts  too 

ch  at  liberty  to  debate  very  idly,  which  ought  to 

preferred  to  the  firfl:  number  ;  or,  which  is  worfe, 

eral,  without  explaining   the  order  they  obferve, 

erently  apply  the  fame  numbers,  and  (o  confound 

ir  readers.— But  that  the  dcfcription  of  thefe  bones 

R  may 

i)  'Ky.po^iify  fumma  manus. 

It)  Kriif ,  brachialc,  prima  palmae  pars,  rafctta. 

7)  Lyfcr.  Cult.  anat.  lib.  5,  cap.  2. 
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may  be  in  the  fame  order  as  they  are  found  in  the  gt4 
nerality  of  anatomical  books,  I  fliall  begin  with  thj 
range  of  bones  that  are  concerned  in  the  moveabl 
joint  of  the  wrift,  or  are  connected  to  the  fore-arm; 
and  fhall  afterwaids  confider  the  four  that  fupport  the 
thumb  and  o//a  metacarpi  of  the  fingers. 

The  eight  bones  of  the  carpus  are,  os  fcaphoideSy  Ittk 
7mrey  cuneifonne,  pijiforme^  trapezium^  trapezoideSy  JftaFt 
fium^  tijictforme,  \ 

The  fcaphoides  is  fituated  moft  internally  of  thof| 
that  are  articulated  with  the  fore-arm. — The  lunarf 
is  immediately  on  the  outfide  of  the  former. — ^Th^ 
ctincifonne  is  placed  flill  more  externally,  but  does  nof 
reach  fo  high  up  as  the  other  two. — The  pifiform 
ilands  forwards  into  the  palm  from  the  cune'iforme.-* 
The  trapexiiim  is  the  firit  of  the  fecond  row,  and.k 
fituated  betwixt  the  fcaphoides  and  firft  joint  of  thi 
thumb. — The  trapezoides  is  immediately  on  the  ouli» 
fide  of  the  trapezium. — The  os  magnum  is  ftill  morj 
external. — The  tmciforme  is  farther  to  the  fide  of  thj 
little  finger. 

Os  fcaphoides  (w)  is  the  largefl:  of  the  eight  exccfi^ 
one.  It  is  convex  above,  concave  and  oblong  below 
from  which  fmall  refemblance  of  a  boat  it  has  got  it 
name. — Its  fmooth  convex  furface  is  divided  by  f' 
rough  middky^,  which  runs  obliquely  crofs  it.-^ 
The  upper  largelt  divifion  is  articulated  with  the  ra 
dius. — Into  the  fojfa  the  common  ligament  of  the  joii] 
of  the  wrift  is  fixed  ;  and  the  lower  divifion  is  joined 
to  the  trapezium  and  trapezoides. — The  concavity  re 
ceives  more  than  an  half  of  the  round  head  of  tb 
OS  magnum. — ^The  external  fide  of  this  hollow  is  form 
ed  into  a  femilunar  plane,  to  be  articulated  with  tb 
following  bone. — The  internal,  pofterior,  and  ante 
rior  edges  are  rough,  for  fixing  the  ligaments  thei 
connect  it  to  the  furrounding  bones. 

Os  lunare  («)  has  a  fmooth  convex  upper  furfacf 
by  which  it  is  articulated  with  the  radius* — ^The  intci 

ns 


li 


(w)  KoruxeEjcTjjfj  navlculare. 
(«)  Lunatum. 
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al  fide,  which  gives  the  name  to  the  bone,  is  in  the 
)rm  of  a  crefcent,  and  is  joined  with  xht  fcaphoid  \ — 
le  lower  furface  is  hollow,  for  receiving  part  of  the 
ead  of  the  os  magnum. — On  the  oiufide  of  this  cavi- 
{  is  another  fmooth,  but  narrow  oblong  finuofity, 
)r  receiving  tbc  upper  end  of  the  os  tmciforme  : — 
)n  the  outfule  of  which  a  fmall  round  convexity  is 
;und,  for  its  connection  with  the  os  cunnforme, — 
ecween  the  great  convexity  above,  and  tlie  firft  deep 
iferior  cavity,  there  is  a  rough  fiffiu  in  which  the 
rcular  ligament  of  the  joint  of  the  wriil  is  fixed. 

Os  cunetforme  (p)  is  broader  above,  and  towards  the 
ick  of  the  hand,  than  it  is  below  and  forwards  •, 
hich  gives  it  the  refemblance  of  a  wedge. — The  fu- 
:rior  flightly  convex  furface  is  included  in  the  joint 
the  wrift,  being  oppofed  to  the  lower  end  o'  ihe 
'na. — Below   this   the   cuneiform    bone    has  a  roiigU 

!rjr,  wherein  the  ligament  of  the  articulation  of  the 
rift  is  fixed. — On  the  internal  fide  of  this  bone, 
here  it  is  contiguous  to  the  os  liinarey  it  is  fmooth  and 
ightly  concave. — Its  lower  furface,  where  it  is  con* 
guous  to  the  OS  unc'iforme  is  oblong,  fomewhat  fpiral, 
id  concave. — Near  the  middle  of  its  anterior  furface 
circular  plane  appears,  where  the  os  plftformc  is  fuf- 
ined. 

Os  pififorme  [q)  is  almoft  fpherical,  except  one  cir- 
liar  plane,  or  llightly  hollow  furface,  which  is  co- 
ired  with  cartilage  for  its  motion  on  the  cuneiform 
3ne,  from  which  its  whole  rough  body  is  prominent 
•rvvards  into  the  palm  ;    having   the   tendon  of  the 

xor  carpi  ulfiarisy  and  a  ligament  from  iht  J}yIoid 
ocefs  of  the  ulnay  fixed  to  its  upper  part  •,  the  tratif-^ 
rfe  ligament  of  the  wrift;  is  connected  to  its  inter- 
il  fide  j  ligaments  extended  to  the  unciform  bone, 
id  to  the  OS  metacarpi  of  the  little  finger,  are  attach- 
I  to  its  lower  part ;  the  abduftor  minimi  digiti  has  its 
igin  from  its  fore-part ;  and,  at  the  internal  fide  of 
R  2  it. 


[p)  Triquetrnm. 

{■I)  CartilaginoHim,  fubrotundum,  re£him. 


I 


196  Of    the    skeleton. 

it,  a  fmall  depreflion  is  formed,  for  the  pallage  6i 
the  ulnar  nerve.  ■ 

Trapezium  (r)  has  four  unequal  fides  and  angles  in 
its  back-part,  from  which  it  has  got  its  name. — A- 
bove,  its  furface  is  fmooth,  llightly  hollowed,  and' 
femicircular,  for  its  conjunction  with  the  os  fcaphoides\ 
— Its  external  fide  is  an  oblong  concave   fquare,  fop' 

receiving  the  following  bone. The  inferior  furfacel 

is  formed  into  a  pulley  ;  the  two  protuberant  fides  ofl 
which  are  external  and  internal.     On  this  pulley  the 

iirft  bone  of  the  thumb  is  moved. At  the  external' 

fide  of  the  external  protuberance,  a  fmall  oblong 
fmooth  furface  is  formed  by  the  os  metacarpi  indicts.^ 
The  fore-part  of  the  trapezium  is  prominent  in  the 
])alm,  and,  near  to  the  external  fide,  has  a  finuofity 
in  it,  M'here  the  tendon  of  the  Jtwor  carpi  radialis  is 
lodged-,  on  the  ligamentous  llieath  of  which  the  ten- 
lion  of  \.he  Jiexor  ieriii  ifiternodii  pc/Iicis  plzys:  And 
ilill  more  externally  the  bone  is  fcabrous,  where  the 
■trdnfverje  ligament  of  the  wrift  is  conne£led,  the  ah- 
duElor  2.\\A  ficKor  primi  internodii  pollicis  have  their  0- 
rigin,  and  ligaments  go  out  to  the  firft  bone  of  the 
thumb. 

Qs  trapezoides  (j),  fo  called  from  the  irregulai 
quadrangular  figure  of  its  back-part,  is  the  fmailefltf' 
bone  of  the  wrift  except  the  pififorme, — The  figure  ol 
it  is  an  irregular  cube. — ^It  has  a  fmall  hollow  furface 
above,  by  which  it  joins  the  fcaphoide.s\  a  long  con- 
vex one  internally,  where  it  is  contiguous  to  the  /ra-' 
peziiim  ;  a  fmall  external  one,  for  its  conjun£lion  witl:^ 
the  OS  magnum ;  and  an  inferior  convex  furface,  the 
*tQig(i%  of  which  arc  however  fo  raifed  before  and  be« 
hind,  that  a  fort  of  pulley  is  formed,  where  it  fuftaini 
the  OS  tnetacarpi  i?idicis. 

Os  magmim  (/),  fo  called  becaufe  it  is  the  largeC 
bone  of  the  carpus,  is  oblong,  having  four  quadran^ 
gular  fides,  with  a  round  upper  end,  and  a  triangulai 

plait 

(r)  Os  cubiforme,  trapczoides,  multansulum  majus. 
(j)  Trapezium,  multangulum  minus. 
(/)  Maximunjj  capitalum. 
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klain  one  below. The  round  head  is  divided  by  a 

nail  rifing,  oppofite  to  the  connection  of  the.oj- 
•aphoides  and  hmare^  which  together  form  the  cavity 
OF  receiving  it. —  On  the  infide  a  fliort  plain  furface 

)ins  the  os  magnum  to  the  trapczoldes. On  the  out- 

de  is  a  long  narrow  concave  furface,  where  it  is 
ontiguous  to  the  os  unc'iforme. — The  lower  end,  which 
iftains  the  metacarpal  bone  of  the  middle  finger,  is 
jiangular,  flightly  hollowed,  and  farther  advanced 
p.  the  internal  fide  than  on  the  external,  having  a 
onfiderablc  oblong  depreflion  made  on  the  advanced 
ifide  by  the  metacarpal  bone  of  the  fore-finger ;  and 
jenerally  there  is  a  fmall  mark  of  the  os  metacarpi  di" 
Iti  annularis  on  its  external  fide. 

Os  unciforme  [u)  has  got  its  name  from  a  thin  broad 
rocefs  that  flands  out  from  it  forwards  into  the  palm, 
id  is  hollow  on  its  infide,  for  affording  pafiage  to 
'le  tendons  of  the  flexors  of  the  fingers.  To  thi,^ 
rocefs  alfo  the  tranfverfe  ligament  is  fixed,  that  binds 
)wn  and  defends  thefe  tendons ;  and  the  jlexor  and 
^duHor  mufcles  of  the  little  finger  have  part  of  their 

-igin  from  it. The  upper  plain  furface  is  fmall, 

pnvex,  and  joined  with  the  os  hmare  : — The  internal 
ie  is  long,  and  flightly  convex,  adapted  to  the  con- 
guous  OS  jnagnum  : — The  external  furface  is  oblique, 
iid  irregularly  convex,  to  be  articulated  with  the  cu- 

dform  bone  : The  lower  end  is  divided  into  two 

,)ncave  furfaces  ;  the  external  is  joined  with  the  me- 

carpal  bone  of  the  little  finger,  and  the  internal 
lie  is  fitted  to  the   metacarpal  bone  of  the  ring- 

In  the  defcription  of  the  preceding  eight  bones,  I 
ive  only  mentioned  thofe  plain  furfaces  covered  with 
rtilage,  by  which  they  are  articulated  to  each  other, 
to  fome  other  bones,  except  in  fome  few  cafes, 
ere  fomething  extraordinary  was  to  be  obferved ; 
d  I  have  defignedly  omitted  the  other  rough  fur- 
cs,  left,  by  crowding  too  many  words  in  the  de- 
iption  of  fuch  fmall  bones,  the  whole  fiiould  be 
R  3  unintelligible  : 

(u)  Cuneiforme. 
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unintelligible  :  But  thefe  fcabrous  parts  of  tbe  bonef  - 
may  eafily  be  underltood,  after  mentioning  their  fi- 
gure, if  it  is  obferved,  that  thev  are  generally  found  ,.j 
only  towards  the  back  or  palm  of  the  hand  ;  that  they  H 
nre  all  plain,  larger  behind  than  before  ;  and  that  they 
receive  the  different  ligaments,  by  which  they  are  ei- 
ther connected  to  neighbouring  bones,  or  to  one  an« 
other  J  for  thefe  ligaments  cover  all  the  bones,  and 
nre  io  accurately  applied  to  them,  that,  at  firfl:  view, 
the  whole   carpus  of  a   recent  fubje£l  appears  onej 
fmooth  bone  (.v). 

As  the  furfaces  of  thefe  bones  are  largefl  behind|i 
the  figure  of  the  whole  conjoined  muft  be  convet 
there,  and  concave  before  ;  which  concavity  is  ftiflj 
niore  increafed  by  the  cs  pijifcnne,  and  procefs  of  ihci 
cs  uncifGrme^  (landing  forwards  on  one  fide,  as  thei 
frapezium  does  on  the  other :  And  the  bones  are  fe» 
cu rely  kept  in  this  form,  by  the  broad  flrong  tranf.3 
verfc  ligament  connected  to  thefe  parts  of  them  that 
Hand  prominent  into  the  palm  of  the  hand. — Thci 
convexity  behind  renders  the  whole  fabric  flrongw 
er,  where  it  is  moft  expofed  to  injuries;  and  the  large' 
anterior  hollow  is  neceflary  for  a  fafe  palTage  to  the 
numerous  vefTels,  nerves,  and  tendons  of  the  fingers. 

The  fubftance  of  thefe  bones  is  fpongy  and  cellu- 
lar, but  ftrong  in  refpe^l  of  their  bulk. 

The  three  firfl:  bones  of  the  carpus  make  an  oblong 
head,  by  which  they  are  articulated  with  the  cavity 
at  the  lower  ends  of  the  bones  of  the  fore- arm  ;  fo 
as  to  allow  motion  to  all  fides,  and,  by  a  quick  fuc* 
cefTion  of  thefe  motions,  they  may  be  moved  in  a 
circle.  But  as  the  joint  is  oblong,  and  therefore  the 
two  dimenfions  are  unequal,  no  moiion  is  allowed 
to  the  carpus  round  its  axis,  except  what  it  has  in  the 
pronation  and  fupination  along  with  the  radius. 
The  articulation  of  the  firft  three  bones  of  the  fupe- 
rior  row,  with  the  bones  of  the  inferior,  is  fuch  as 
allows  of  motion,  efpecially  backwards  and  forwards;! 

to 

(a)  Galen  de  ufu  part.  lib.  i.  cap.  S.     For  a  particular  defcriptiofl 
oC  thefe  li^ments,  fee  WcUbrcjht  Syn4efmi>loc.  p.  j.— 68» 
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j  ,0  the  fecurity  and  eafinefs  of  which  the  reception  of 
I  he  OS  magnum  into  the  cavity  formed  by  x\\t  fcaphoides 
\  ;nd  lunare  contributes  confuierably  :   And  the  greateft 
;  umber  of  the   mufcles  that  ferve  for  the  motion  of 
rhe   wrift  on   the  radius,  being  inferted  beyond  the 
onjun(5^ion  of  the  firft  row  of  bones  with  the  fecond, 
£1  equally  on  this  articulation  as  they  do  on  the  for- 
mer; but  the  joint  formed  with  the  radius  being  the 
loft  cafily  moved,  the  firri:  efredl  of  thefe  mufcles  is 
n  it;  and  the  fecond  row  of  the  carpus  is  only  rriov- 
i  afterwards.    By  this  means  a  larger  motion  of  the 
Tift  is  allowed,  than  otherwife   it   could   have  had 
.fely  :  For,  if  as  large  motion  had  been  given  to  one 
>int,  the  angle   of  fleiftion   would   have  been   very 
:«te,  and  the  ligaments  mufl:  have  been  longer  thaft* 
las  confident  with  the  firmnefs   and   fecurity  of  the- 
;iint. — Ihe  other  articulations  of  the  bones  here  be- 
ig  by  nearly   plain    furfaces,    fcarce   allow   of  any 
iore  motion,  becaufe  of  the  (Irong  conneding  liga- 
lents,  than  to  yield  a  little,  and   fo   elude  the  force 
[■  any  external  power  ;  and  to  render  the  back  of  the 
rift  a  little  more  flat,  or  the  palm  more  hollow,  on 
oper  occafions.     The   articulations   of  the  thumb 
ad  metacarpal  bones  (liall  be  examined  afterwards. 
The  ufes  of  the  carpus  are  to  ferve  as  a  bafe  to  the 
nd,  to  prote£l  its  tendons,  and  to  afford  it  a  free 
B|€  motion. 

All  the  bones  of  the  carpus  are  in  a  cartilaginous 
ite  at  the  time  of  birth. 

On  account  of  the  many  tendons  that  pafs  upon 
e  lower  end  of  the  fore-arm  and  the  carpus,  and 
the  numerous  ligaments  of  thefe  tendons  and  of 
0  bones,  which  have  lubricating  liquors  fupplied  to 
em,  the  pain  of  fprains  here  is  acute,  the  parts 
kre  long  time  to  recover  their  tone,  and  their  fwelU 
gg  arc  very  obftinate. 

METACARPUS  (.v)  confifts  of  four  bones  which 
(lain  the  fingers. — Each  bone  is  long  and  round, 

with 
(i)  Kthc,  Tp«xapy,jv,  crTflSof,  ecv^rpov,  y.f£v;ov,  poftbrachiale,  pccy 
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with  its  ends  larger  than  its  body. — ^The  upper  end, 
which  fome  call  the  bafe,  is  flat  and  oblong,  without 
any  confiderable  head  or  cavity  ;  but  it  is  howevci 
fomewhat  hollowed,  for  the  articulation  with  the 
carpus  :  It  is  made  flat  and  fmooth  on  the  fides  where 
thefe  bones  are  contiguous  to  each  other. — Their  bo- 
dies are  flatted  on  their  back-part  by  the  tendons  ol 
the  extenfors  of  the  fingers. — The  anterior  furfacc 
of  thefe  bodies  is  a  little  concave,  efpecially  in  theii 
middle  ;  along  which  a  (harp  ridge  flands  out,  which 
feparates  the  mufciili  interoffei  placed  on  each  fide  oi| 
thefe  bones  which  are  there  made  flat  and  plain  by 
thefe  mufcles. 

Their  lower  ends  are  raifed  into  large  oblong 
fmooth  heads,  whofe  greateft  extent  is  forwards  from 
the  axis  of  the  bone. — At  the  fore-part  of  each  fide 
of  the  root  of  each  of  thefe  heads,  one  or  two  tu 
bercles  fland  out,  for  fixing  the  ligaments  that  gc 
from  one  metacarpal  bone  to  another,  to  prefervc 
them  from  being  drawn  afundcr. — Round  the  heads 
a  rough  ring  may  be  remarked,  for  the  capfular  liga 
ments  of  the  firft  joints  of  the  fingers  to  be  fixed  to 
and  both  fides  of  thefe  heads  are  flat,  by  prefling  oni 
each  other. 

The  fubftance  of  the  metacarpal  bones  is  the  fame^ 
with  that  of  all  long  bones. 

At  the  time  of  birth,  thefe  bones  are  cartilaginou«« 
at  both  ends,  which  afterwards  become  epiphyfes. 

The  metacarpal  bones  are  joined  above  to  the  ojfc 
carpi  and  to  each  other  by  nearly  plain  furfaces 
Thefe  connedlions  are  not  fit  for  large  motions.— 
The  articulation  of  their  round  heads  at  the  lower 
ends  with  the  cavities  of  the  firft  bones  of  the  fingers, 
is  to  be  taken  notice  of  hereafter.        >  i 

The  concavity  on  the  fore-part  of  thefe  metacar- 
pal bones,  and  the  placing  their  bafes  on  the  arch'ed 
carpus  J  caufe  them  to  form  a  hollow  in  the  palm  oi 
the  hand,  which  is  ufeful  often  to  us. — The  fpaces 
between  them  lodge  mufcles,  and  their  fmall  motion 
makes  thena  fit  fupporters  for  the  fingers  to  play  on. 

Though 
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Though  the  ojpj  metacarpi  fo  far  agree,  yet  they 
ay  be  diftinguiflied  from  each  other  by  the  follow* 
ig  marks. 

The  OS  metacarpi  indicts  is  generally  the  longed.— 

8  bafe,  which  is  articulated   with    the  cs  trapezoides, 

hollow  in  the  middle. — The  fmall  ridge  on  the  in- 

:rnal  fide  of  this  oblong  cavity   is  fmaller  than  the 

[  le  oppofite  to  it,  and  is  made  flat  on  the  fide  by  the 

t  apezium. — The  exterior  ridge  is  alTo  fmooth,  and 

i\t  on  its   outfide,  for  its   conjun£lion  with   the  os 

1  ngtium ;    immediately  below   which,  a  femicircular 

tnooth  flat  furface  {hews  the  articulation  of  this  to 
'le  fecond  metacarpal  bone. — The  back-part  of  this 
i  ife  is  flatted,  where  the  long  head  of  the  extenfor 
I  'Tpi  radialis  is  inferted  *,  and  its  fore-part  is  promi- 
,  ^nt,  where  the  tendon  of  thtjlexor  carpi  radialis  is 
*.  xed. — The  external  fide  of  the  body  of  this  bone  is 
liore  hollowed  by  the  adlion  of  mufcles,  than  the 
fliiternal. — The  tubercle  at  the  internal  root  of  its 
t'tTiA  is  larger  than  the  external. — Its  bafe  is  fo  firm- 
i  ■  fixed  to  the  bone  it  is  connedled  with,  that  it  has 
YO  motion. 

'  Os  metacarpi  medii  digiti  is  generally  the  fecond   in 
•!  ngth  ;  but  often  it  is  as  long  as  the  former  ;  fome- 
;  mes  it  is  longer  ;  and  frequently  it  appears  only  to 
!  ]ual   the  firft  by  the  os  magnum  being  farther  ad- 
t  anced    downwards    than    any    other   bone    of    the 
-   rift. — Its  bafe  is  a  broad  fuperficial  cavity,  flanting 
!  utwards  ;    the  internal  pofterior  angle  of  which  is 
>  prominent,   as  to  have   the  appearance  of  a   pro- 
ofs.— The  internal   fide  of  this  bafe  is  made  plain 
1  the  fame  way  as  the  external   fide  of  the  former 
one,  while  its.  external   fide  has  two  hollow  circular 
irfaces,  for  joining  the  third  metacarpal  bone;  and 
:;t\v'een  thefe  furfaces  there  is  a  rough  fojpiy  for  the 
Ihefion   of  a   ligament,   and   lodging   mucilaginous 
l.mds. — The  iliorter   head   of  the  biccrnis  is  inferted 
ito  the  back-part  of  this  bafe. — The   two  fides  of 
lis  bone  are  almoft   equally   flatted  ;    only  the  ridge 
the  fore-part  of  the  body   inclines  outwards. — 

Tke 
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The  tubercles  at  the  fore-part  of  the  root  of  the  head  i 
are  equal. — The  motion   of  this  bone  is  very  little  \ 
more  than  th^  firft  metacarpal   one  has  ;    and  there-  \ 
fore,   thefe  two  firmly   refi ft  bodies  prefled   againft 
them  by  the  thumb,  or  fingers,  or  both. 

Os  metacarpi  digit i  annularis  is  f!;orter  than  the  fe- 
cond  metacarpal  bone. — Its  bafe  is  femicircular  andi 

convex,  for  its  conjunction    with   the  os  rinciforme *> 

On  its  internal  fide  are  two  fmooth  covexities,  and  at: 
middky^,  adapted  to  the  fecond  metacarpal  bone. — ; 
The  external  fide  has  a  triangular  fmooth  concavei 
fiirface  to  join  it  with  the  fourth  one. — The  anterior'^ 
ridge  of  its  body  is  fituated  more  to  the  out  than  to 
the  infide. — ^The  tubercles  near  the  head  are  equal.— j 
The  motion  of  this  third  metacarpal  bone  is  greater/'  '^P 
than  the  motion  of  the  fecond. 

Os  metacarpi  minimi  digiti  is  thefmallefl  and  fliarp-^'if 
cfl;» — Its  bafe  is  irregularly  convex,  and  rifes  flanting* 
outwards. — Its  internal  fide  is  exa6tly  adapted  to  the 
third  metacarpal  bone. — The  external  has  no  fmoothl^ 
furface,   becaufe  it  is  not  contiguous  to  any  other 
bone  ;    but  it  is  prominent   where  the  exienfir  carpi 
uhmris  is  inferted. — As   this  metacarpal  bone  is  fur- 
nifhed  with  a  proper  moving  mufcle,  has  the  plaineft 
articulation,  is  moft  loofely  connected  and  leaft  con- 
fined, it  not  only  enjoys  a  much  larger  motion  tha»|it 
any  of  the  reft,  but  draws  the  third  bone  with  it| 
when  the  palm  of  the  hand  is  to  be  made  hollow  by 
its  advancement  forwards,  and  by  the  prominence 
of  the  thumb  oppofite  to  ii. 

The  THUMB  and  four  FINGERS  are  each  com-  #: 
pofed  of  three  long  bones. 

The  Thumb  [y)  is  fituated  obliquely  in  refpe£l  of  'H 
the  fingers,  neither  oppofite  dire6i:iy  to  them,  nor  in 
the  fame  plane  with  them. — All  its  bones-  are  much 
thicker  and  ftronger  in  proportion  to  their  length, 
than  the  bones  of  the  fingers  are  :  Which  was  ex- 
tremely necefiary,  fince  the  thumb  counteracts  alii 
the  finders. 

The 
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The  firft  bone  of  the  thumb  has  its  bafe  adapted 
the  double  pulley  of  the  trapezium  :  For,  in  view- 
ig  ic  from  one  fide  to  the  other,  it  appears  convex 
the  middle ;  but  when  confidered  from  behind 
prwards,  it  is  concave  there. — The  edge  at  the  fore- 
art  of  this  bafe  is  produced  farther  than  any  other 
rt ;  and  round  the  back- part  of  the  bafe  a  rough  f&/pz 
ay  be  feen,  for  the  connc£lion  of  the  ligaments  of 
lis  joint. — ^Thc  body  and  head  of  this  bone  are  of 
le  fame  (h ape  as  the  o[fa  metacarpi ;  only  that  the 
3dy  is  (horter,  and  the  head  flatter,  with  the  tu- 
fercles  at  the  fore-part  of  its  root  larger. 
The  articulation  of  the  upper  end  of  this  bone  is 
ncommon  ;  For,  though  it  has  protuberances  and 
jprcffiona  adapted  to  the  double  pulley  of  the  tra- 
ziutn  ;  yet  it  enjoys  a  circular  motion,  as  the  joints 
where  a  round  head  of  one  bone  plays  in  the  or- 
cular  focket  of  another;  only  it  is  fomewhat  more 
Itifined  and  lefs  expeditious,  but  flronger  and  more 
cure,  than  fuch  joints  generally  are. 
This  bone  of  children  is  in  the  fame  (late  with  the 
ctacarpal  bones. 

The  fecond  bone  of  the  thumb  has  a  large  bafe 
rmed  into  an  oblong  cavity,  whofe  greateft  length 
from  one  fide  to  the  other. — Round  it  feveral  tu- 
Tcles  may  be  remarked,  for  the  infertion  of  liga- 
ents. — Its  body  is  convex,  or  a  half  round  behind  ; 
tt  flat  before,  for  lodging  the  tendon  of  the  Jong 
xor  of  the  thumb,  which  is  tied  down  by  liga- 
cntous  flieaths  that  are  fixed  on  each  fide  to  the  an- 
at  tlie  edge  of  this  flat  furface. — The  lower  end 
this  fecond  bone  has  two  lateral  round  protube- 
nces,  and  a  middle  cavity,  whofe  greateft  extent  of 
looth  furface  is  forwards. 

The  articulation  and  motion  of  the  upper  end  of 
is  fecond  bone  is  as  Angular  as  that  of  the  former.-— 
)r  its  cavity  being  joined  to  the  round  head  of  the 
ft  bone,  it  would  feem  at  firft  view  to  enjoy  mo- 
il in  all  directions  ;  yet,  becaufe  of  the  ftrength 
its  lateral  ligaments,  oblong  figure  of  the  joint  it- 

felf, 
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»felf,  and  mobility  of  the  firfl:  joint,  it  only  allows 
fle£^ion  and  exteniion  ;  and  thefe  are  generally  much 
<:onfined. 

The  third  bone  of  the  thumb  is  the  fmalleft,  with 
a  large  bafe,  whofe  greatefl:  extent  is  from  one  fide 
to  the  other. — This  bafe  is  formed  into  two  cavities 
and  a  middle  protuberance,  to  be  adapted  to  the  pul- 
ley of  the  former  bone. — Its  body  is  rounded  be-i 
hind  ;  but  is  flatter  than  in  the  former  bone,  for  fu» 
ilaining  the  nail. — It  is  flat  and  rough  before,  by  the 
infertion  of  the  Jlexor  tertii  iniernadii. — This  bomi 
becomes  gradually  fmaller,  till  near  the  lower  endi 
xvhere  it  is  a  little  enlarged,  and  has  an  oval  fcabrow 
edge. 

The  motion  of  this  third  bone  is  confined  to  fleC'^ 
lion  and  extcnfion.  I 

The  orderly  difpofition  of  the  bones  of  \\\^  finger. 
into  three  rows,  has  made  them  generally  obtain  thf 
name  of  thvo^  phalanges  (2), — All  of  them  have  hal 
round  convex  furfaces,  covered  with  an  aponeurojn 
formed  by  the  tendons  of  the  extenjors^  lumbricales\ 
and  interoffeiy  and  placed  directly  backwards,  for  thei 
greater  flrength  ;  and  their  flat  concave  part  is  for 
wards,  for  taking  hold  more  furely,  and  for  lodgini 
the  tendons  of  the  flexor  mufcles.^ — The  ligament 
for  keeping  down  thefe  tendons  are  fixed  to  thi 
angles  that  are  between  the  convex  and  concave  fidet 

The  bones  of  the  firft  phalanx  (^)  of  the  finger 
anfwer  to  the  dcfcription  of  the  fecond  bone  of  tb 
thumb  :  Only  that  the  cavity  in  their  bafe  is  not  f 
oblong  5  nor  is  their  motion  on  the  metacarpal  bone 
fo  much  confined  :  For  they  can  be  moved  laterall 
or  circularly,  but  have  no  rotation,  or  a  very  fmall  dc 
gree  of  it,  round  their  axis. 

Both  the  ends  of  this  firft  phalanx  are  in  a  cartila 
ginous  ftate  at  the  birth  ;  and  the  upper  one  is  after 
wards  affixed  in  form  of  an  epiph^e. 


(r)  Scytalidaj,  intcrnodia,  fcuticula,  agmina,  aclcs,  condyli  artka 
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The  fecond  bone  {b)  of  the  fingers  has  its  bafc 
ormed  into  two  lateral  cavities,  and  a  middle  protu- 
erance  ;  while  the  lower  end  has  two  lateral  protu- 
crances  ztnd  a  middle  cavity  ;   therefore,  it   is  joined 

both  ends  in  the  fame  manner,  which  none  of  the 
ones  of  the  thumb  are. 

This  bone  is  in  the  fame  condition  with  the  former 

I  children. 
Th-e   third   bone  (c)   differs   nothing  from   the  de- 

ription  of  the  third  bone  of  the  thumb,   excepting 

th-e  general  diflinguifning  marks;  and  therefore, 
e  fecond  and  ihird  p/:alanx'  of  the  fingers  enjoy  on- 

fleclion  and  extenfion. 

The  upper  end  of  this  third  phalniix  is  a  cartilage 

a  ripe  child  ;  and  is  only  an  epiphyfe  after,  till  the 
1]  grow  th  of  the  body. 

All  the  difference  of  the  phalanges  of  the  feveral 
igers  confiffs  in  their  magnitude. — The  bones  of  the 
ddU  fmger  (a)  being  the  longell  and  largeft, — ihofe 

the Jhre-Jincfr  (/;)  come  next  to  that  in  thicknefs, 
t  not  in  length,  for  thofe  of  the  rhig-finger  [c)  are 
ittle  lonc;;cr.  'I'he  little  finger  {d)  has  the  fmallcfl 
nes.  Which  difpofitlon  is  the  beft  contrivance  for 
Iding  the  largeil  bodies  ;  becaufe  the  Icrgefl  fingers 

applied  to  the   middle   iargcft   periphery   of  fuch 
iftances  as  are  of  a  fpherical  figure  (<?). 
The  ufes  of  all  the  parts  of  ou\  fupcri or   extremities 

fo  evident  in  the  common  :;clions  of  life,  that  it 
needlefs  to  enumerate  them  here ;  and  therefore  I 
lU  proceed  to  the  laft  part  of  the  fkeleton.     Only, 

I I  Ihould  feem  to  have  forgot  the  Xmall  bones  at 
;  joints  of  the  hand,  1  defire  n-ow  to  refer  to  the 
*aiption  of  them,  under  the  common  title  of  fefa^ 

S  ?noid 

t)  KarurvyoiVy  Ofay.y.(Kcg,   infamis,   impudicUS,   verpus,    famo/llS, 

oenus. 

')  AfK-Tizof,  indicator,  xj;^avof,  ckmonftrativus,  falutarls. 

)*larf iKOf,   7ncpufA.i<roi,  ^ecKrvXtiiryis,   £?r/jSfcr>;f,     annularis,    mC" 

>/  cordis  digitus. 

I)  Muwvt^  6iTJT«f,  auriciilaris,  minimus, 

}  Giilen  dc  u(u  part.  lib.  i,  cap.  «4, 
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moid  hoties^  which  I  have  placed  after  the  bones  of 

feet. 


Ill 
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Of  the   inferior  EXTREMITIES] 

THE  INFERIOR  EXTREMITIES  dcpen^, 
from  the  aceiabula  of  xht  ojja  ifitiominaia\  arij 
commonly  divided  into  three  parts,  viz.  the  thigb^j 
leg,  and  foot.  .^Jj 

The  THIGH  {/)  has  only  one  bone ;  which  is  tb, 
longed  of  the  body,  and  the  largefl:  and  flrongeft  (jjjj 
any  of  the  cylindrical  bones.     The  fituation  of  it  %i 
not  perpendicular  j  for  the  lower  end  is  inclined  cot^\ 
fiderably  inwards;   fo  that  the  knees  are  almoft   coii|, 
tiguous,  while  there  is   a  confiderable   diftance  b#| 
tween  the  thigh-bones  above  ;  which  is   of  good 
to  us,  fince  fufficient  fpace  is  thereby  left  for  the  di 
ternal  parts  of  generation,  the  two  great  cloaca  of  to 
rine  andjfer-fj-,  and  for  the  large   thick  mufcles  thkj 
move  the  thigh  inwards  ;  and  at  the   fame  time  thrjlj 
fituation  of  the  thigh-bones  renders  our   progreflioi(Li 
quicker,  furer,  flraighter,  and  in  lefs  room  -,    for,  haH, 
the  knees  been  at  a  greater  diftance  from  each  othcPj 
we  muft  have  been  obliged  to  defcribe  fome  part  df^ 
circle  with  the  trunk  of  our  body  in    making  a  Ion|, 
flep,  and,  when  one  leg  was  raifed  from  the  ground 
our  centre  of  gravity  would  have  been   too  far  ir&tj^i 
the  bafe  of  the  other,  and   we  (hould  confequeiftl 
have  been  in  hazard   of  falling ;  fo    that    our   ftef; 
'  would  neither  have  been  ftraight  nor  firm  ;  nor  wool 
it  have  been  poffible  to  walk  in   a  narrow  path,  ha 
our    thigh-bones  been  otherwife  placed.     In   con^Jij 
quence,  however,  of  the  weight  of  the  body  bearin 
fo  obliquely  on  ihe  joint  of  the  knee,  by  this    fitf 
ation  of  the  thigh-bones,  weak  ricketty  children  b< 
come  in-knee'd.  -^< 

The  upper  end  of  the  thigh-bone  is  not  contina* 
in  a  ftraight  line  with  the  body  of  it,  but  is  fet  c 

oblique 


(J)  Mtpovi  femsn,  coxa,  agis,  anchae  os,  eras,  femuf. 
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^liquely  inwards  and  upwards,  whereby  the  diftance 
:re  between  thefe  two  bones  at  their  upper  part  is 
pfiderably  increafed. — This  end  is  formed  into  a 
rgefmooth  roundhead  (g),  which  is  the  greater  por- 
jn  of  a  fphere  unequally  divided. — Towards  its 
wer  internal  part  a  round  rough  fpongy  pit  is  ob- 
rvable,  where  the  ftrong  ligament,  commonly,  but 
ijuflly,  called  the  rou?id  one,  is  fixed,  to  be  extend- 
\  from  thence  to  the  lower  internal  part  of  the  re- 
living cavity,  where  it  is  confidcrably  broader  than 
jar  to  the  head  of  the  thigh-bone.-^'Fhe  fmail  part 
jlow  the  head,  called  the  cervix  of  the  os  fenwrisy 
as  a  great  many  large  holes  into  which  the  fibres  of 
le  ftiong  ligament,  continued  from  the  capfular. 
Iter,  and  are  thereby  furely  united  to  it ;  and  round 
e  root  of  the  neck,  where  it  rifes  from  the  bone,  a 
)ugh  lidge  is  found,  where  the  capfular  ligament  of 
e  articulation  itfelf  is  connected. — Pjelow  the  back- 
<rt  of  this  root,  the  large  unequal  protuberance  Ctij]- 

Irochanter  major  (/>),  llands  out*,  the  external  con- 
gx  part  of  which  is  diflinguifhed  into  three  diflerent 
rfaces,  whereof  the  one  on  the  fore-part  is  fcabrous 
id  rough,  for  the  infertion  of  the  gluteus  m'uiimus ; 
le  fuperior  one  is  fmooth,  and  has  the  gluteus  mcclius 
iferted  into  it  j  and  the  one  behind  is  made  flat  and 
uooth  by  the  tendon  of  the  glutaus  maximus  ptiHing 
er  it. — 'J'he  upper  edge  of  this  procefs  is  Iharp  and 
minted  at  its  back-part,  where  the  gluteus  meditis  is 
xed ;  but  forwards  it  is  more  obtufe,  and  has  two 
ipcrficial  pits  formed  in  it :    Into  the  fuperior  of 

fe,  \.ht  pyriformis  is  implanted  j  and  the  ohturctov 
xternus  and  geinini  are  fixed  into  the  lower  one. — 
'rom  the  backmoft  prominent  part  of  this  great  tvo-- 
hanter,  a  rough  ridge  runs  backwards  and  down- 
ards,  into  which  the  quadraius  is  inferted. — In  the 
eep  hollow,  at  the  internal  upper  fide  of  this  ridge, 
\t  obturator  exiernus  is  implanted. — More  internailv, 
conoid  procefs  called  trochanter  minor  (/),  rifes  for 
S  2  the 

{^  VertelMUir., 

(i)  rxwTOf,  rotator  nati5,  malum  granatuin  t^fncrlorurh, 

(r)  Rotator  minor. 
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the  infertion  of  the  mufculus  pfoas  and  U'tacus  mternm\ 
and  x\xt  peB'ineus  is  implanred  into  a  rough  hollow 
below  its  internal  root. —  fhe  n\ufcles  inierted  into 
thefc  two  proceffes  being  the  principal  inftruments  of 
the  rotatory  motion  of  the  thigh,  have  occafioned 
the  name  of  trochanters  to  the  proceflcs. — The  ten-  il 
dons  that  are  fixed  into,  or  pafs  over  the  great  trochan^  U 
ter^  caiife  bruifes  by  falls  on  this  part  to  be  attended 
with  great  pain  and  weaknefs  of  the  limb,  which 
generally  remain  long. 

The  body  of  the  os femoris  is  convex   on   the   fore- 
part, and  made  hollow  behind,  by  the  aftion  of  the 
mufcles  that  move  it  and  the  leg,    and  for  the  conve- 
niency  of  fitting,  without  bearing  too  much  on  thefe 
mufcles  •,  and   probably   the   weight   of  the  legs  de- 
pending from  the  thighs  in  that   poflure,  contributes 
to  this  curvature. — The  fore-part  of  the   thigh-bone  |' 
is  a  little  flatted  above  by  the  beginning  of  the  crurauit! 
mufcle,  as  it  is  alfo  below  by  the  fame  mufcle  and  thQ' j[. 
reffus. — Its  external  furface  is  likewife  made  flat   be-  i: 
low  by  the  vaftiis  externus^  where  it  is  feparated  from  ^ 


the  former  by  an  obtufe  ridge. — The  vajius  internet 
depreiTes  a  little  the  lower  part  of  the  internal  furfaee* 
—  The  pofberior  concave  furface  has  a  ridge  rifing  in 
its  middle  commonly  called  linea  afpera^  into  which 
the  triceps  is  inferted,  and  the  fliort  head  of  the^/V^//jLJ 
fiexor  tibia:  rifes  from  it. — At  the  upper  part  of  it  the,  ^ 
medullary  veiTels  enter  by  a  fmall  hole  that  runs  olh-^ 
liquely  upwards ;  a  little  above  which  there  is  a 
rough  fojfa  or  two,  v/here  the  tendon  of  the  glutaus 
maxinws  is.  fixed. — The  lov/er  end  of  the  litisa  afpera 
divides  into  two,  which  defcend  towards  each  fide. — 
The  tWQvaJli  mufcles  have  part  of  their  origin  from 
thefe  ridges;  and  the  long  tendon  of  the  triceps  is 
fixed' to  the  internal,  by  means  of  part  of  the  fifcia 
aponeurotica  of  the  thigh. — Near  the  beginning  of  the 
internal  ridge,  there  is  a  difcontinuation  of  the  ridge 
whei'e  the  crural  artery  pafies  through  the  aponeurofis* 
— Between  thefe  tv/o  rough  lines,  the  bone  is  made 
flat  by  the  large  blood-veflels  and   nerves  which  pafs 
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pon  It ;  and  near  the  end  of  each  of  thefe  ridges,  a 
nail  fmooth  protuberance  may  often  be  remarked, 
here  the  two  heads  of  the  external  gnjlrocmmiiis 
lufcle  take  their  rife,  and  where  fefamoid  bones  are: 
metimes  found  (i-) ;  and  from  the  fore-part  of  the 
,ternal  tubercle,  a  (Irong  ligament  is  extended  to  the 
fide  of  the  t'lhia. 

The  lower  end  of  the  cs  femnrls  is  larger  than   any 

her  part  of  it,  and  is  formed  into  a  great  protuher- 

ice  on  each  fide,  called  its  condyles  \  between  which 

i,confiderable  cavity  is  found,  efpecially  at  the  back- 

'irt,  in  which  the  crural  Tcllels   and   nerves   lie   im- 

erfed  in  fat. — The  internal  condyle  is   longer  than 

e  external,  which  muft   happen   from   the   oblique 

)fition  of  this  bone,  to  give    lefs    obliquity    to    the 

g. — Each  of  thefe  procefles  feems  to  be   divided  in 

,;  plain  fmooth   furface.     The   mark   of  divifion  on 

e  external  is  a  notch,  and  on  the   internal   a  fmall 

otuberance.     The   fore-part   of    this    divifion,    on 

bich  the  roiula  moves,  is  formed  like  a   pulley,  the 

.  ternal   fide   of    which   is   highefl. — Behind,    there 

\z  two  oblong  large  heads,  whofe  greateft  extent  is 

ickwards,  for  the   motion  of  the  uhia\  and   from 

IS  rough  cavity  between  them,  but  near  to  the  bafe 

(  the  internal  condyle,  the    flrong   ligament   com- 

;Dnly  called  the  crojs  one,  has  its   rife; — a   little    a- 

-Ivc  which  a  rough    protuberance   gives   infertion   to 

M  tendon  of  the  triceps. — The  condyles,  both  on  the 

I  ter  and  inner  fide  of  the  knee,  are  made  flat  by  the 

nfcles  pafling  along  them. — On  the  back-part  of  the 

i  ernal,  a  flight  deprefPion  is  made   by   the   tendons 

( the  gracilis  Tiud  fnriorius  ;  and  on  the  external  fuch 

i  other  is  formed  by  the  bicrps  Jlexor  cruris  ;   behind 

''lich  a  decpfoffh  is  to  be  obferved,  where  the  popli- 

i's  mufcle  has  its   origin. — From    the   tubercle   im- 

i  diately  before  this  cavity,  a  flrong  round  ligament 

^-s  out  to  the  upper  part  of  xhtjibula. — Round  this 

L'erendof  the  thigh-bone,  large  holes   are   found, 

i:o  which  the  ligaments  for  the  fecurity  of  the  joint 

^  3  are 

0  Vefal.  lib.  I.  cap.  a8.  5c  z^. 
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are   fixed,  and  blood-veiTels  pafs  to  the   internal  fub- 
Aance  of  the  bone. 

All  the  procefTes  of  the  femur  are  cartilaginous  in 
nev/-born  children,  and  afterwards  become  fmall  j- 
popbyfesj  with  large  epiphyfes. 

The  thigh-bone  being  articulated  above  with  the< 
ctcetahulum  of  the  ojfa  innom'mfita^  which  affords  its 
round  head  a  fecure  and  extenfive  play,  can  be  mov- 
ed to  every  fide  •,  but  is  reftrained  in  its  motion  out- 
wards, by  the  high  brims  of  the  cavity,  and  by  the 
round  ligament ;  for  otherwife,  the  head  of  the  bone 
would  have  been  frequently  thuril  out  at  the  breach 
of  the  brims  on  the  infide,  which  allows  the  thigh  to| 
move  confiderably  inwards. — The  body  of  this  bone 
enjoys  little  or  no  rotatory  motion,  though  the  head 
mod  commonly  moves  round  its  own  axis ;  becauft 
the  oblique  progrefs  of  the  neck  and  head  from  the 
bone  is  inch,  that  the  rotatory  motion  of  the  heaci 
t:an  only  bring  the  body  of  the  bone  forwards  anc 
backwards  :  Nor  is  this  head,  as  in  the  arm,  ever  ca- 
pabJe  of  being  brought  to  a  ftraight  direftion  with  it 
body ;  fo  far  however  as  the  head  can  move  withh 
the  cavity  backwards  and  forwards,  the  reft  of  th' 
bone  may  have  a  partial  rotation. — When  the  thigh 
bone  refifts  the  a£lions  of  its  mufcles  more  than  th' 
trunk  of  the  body  can  then  do,  as  in  ftanding,  thef< 
mufcles  have  their  effed  on  the  trunk,  caufing  it  t 
bend  forward,  raifing  it  up,  inclining  it  to  the  on 
or  the  other  fide,  twifting  it  obliquely,  l^c.  whic 
the  rolling  of  the  acetahula  of  the  ojfa  innominata  o: 
the  round  heads  of  the  thigh-bones  is  well  fitte 
for. — The  os  femoris  is  articulated  below  to  the  tihx 
and  rotula  in  the  manner  afterwards  to  be  defcribed. 

The  nearnefs  of  the  fmall  neck  to  the   round  hea' 
of  the  thigh-bone,  and  its  upper  end  being  covere 
with  very  thick  mufcles,  make   greater  difficulty  ils! 
diftinguiihlng  between  a  luxation  and  fradlure  henl'^i 
than  in  any  other  part  of  the  body.  wi 

The  LEG  [h)  is  compofed,  according  to  the  corri 

mcl 

(J)  Kv>?^>;,  crus,  tibia,  .  I  jt 
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inon  account,  of  two  bones,  t'ibia  and  fibula^  though 
it  leems  to  have  a  very  good  title  to  a  third,  the  ro- 
tula\  which  bears  a  (trong  analogy  to  the  olecranon 
of  the  ulridy  and  moves  always  with  the  other  two. 

TIBIA,  [c),  fo  called  from  its  refemblance  to  an 
old  mufical  pipe  or  flute,  is  the  long  thick  triangular 
bone,  fituated  at  the  internal  part  of  the  leg,  and 
continued  in  almoft  z  flraight  line  from  the  thigh- 
bone. 

The  upper  end  of  the  tibia  is  large,  bulbous,  and 
fpongv,  and  is  divided  into  two  cavities,  by  a  rough 
irregular  protuberance  (^),  which  is  hollow  at  its  mod: 
prominent  part,  as  well  as  before  and  behind.  The 
anterior  of  the  two  ligaments  that  compofe  the  great 
crcfs  one,  is  inferted  into  the  middle  cavity,  and  the 
idepreffion  behind  receives  the  pofterior  ligament. — 
The  two  broad  cavities  at  the  fides  of  this  protube- 
irance  arc  not  equal  ;  for  the  intemal  is  oblong  and 
deep,  to  receive  the  internal  co?idyle  of  the  thigh-bone  ; 
while  the  external  is  more  fupcrficial  and  rounder, 
for  the  external  condyle. — in  each  of  thefe  two  ca- 
vities of  a  recent  fubje6t,  a  femilunar  cartilage  is  pla- 
,ced,  which  is  thick  at  its  convex  edge,  and  becomes 
gradually  thinner  towards  the  concave  or  interior 
edge. — The  middle  of  each  of  thefe  cartilages  is  broad, 
jnd  the  ends  of  them  turn  narrower  and  thinner,  a» 
•they  approach  the  middle  protuberance  of  the  tibia. — 
The  thick  convex  edge  of  each  cartilage  is  connected 
to  the  capfular  and  other  ligaments  of  the  articula- 
tion, but  fo  near  to  their  rife  from  the  tibia^  that 
the  cartilages  are  not  allowed  to  change  piace  far  j 
■while  the  narrow  ends  of  the  cartilages  becoming  al- 
moft ligaments,  are  fixed  at  the  infertion  of  the  ftrong 
,crofs  ligament  into  the  tibiay  and  feem  to  have  their 
fubftance  united  with  it ;  therefore  a  circular  hole  is 
left  between  each  cartilage  and  the  ligament,  in 
which  the  mod  prominent  convex  part  of  each  con- 
dyle of  the  thigh-bone  moves. — The  circumference  of 

thefe 

(c)  n^oKVM/tiJov,  ovTiKvtifMevy  focilc  majus,  arundo  major,  canna 
major,  canna  domeftica  cniris. 

(<Q  Ai^fvff-jf,  i^ox*>  vtvpo;(^ovx.pi)Srifj  tuber,  tuberculum» 
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tliefe  cavities  Is  rough  and  unequal  for  the  firm  coiW^ij 
nc(Slion  of  the  ligaments  of  the  joint. — Immediate 
below  the  edge  at  its  back-part,  two  rough   fiatt 
protuberances  iland  out  :  Into  the  internal,  the  te 
don  of  t\\t  fembne?nbranofus  mufcle  is  inferted  ;  and 
part  of  the  crofs  ligament  is  fixed  to  the   external 
On  the  outfide  of  this  laft  tubercle,  a  fmooth  flightly, 
hollowed  furface  is  formed  by  the  a6iion  oi  the  popli 
tit  us  mufcle. 

Below  the  fore-part  of  the  upper  end  of  the  tibia\ 
a  confiderable  rough  protuberance  [e)  rifes,  to  whicl 
the  flrong  tendinous  ligament  of  the  rotula  is  fixed. 
On  the  internal  fide  of  this,  there  is  a  broad  fcabrou 
flightly-hollowed  furface,  to  which  the  internal  long 
ligament  of  the  joint,  the  aponeurofts  of  the  vajlus  inm 
ternusy  and  the  tendons  of  the  femlnervojus y  gracilis^ 
and  Jartoriusy  are  fixed. — The  loweft  part  of  this 
furface  is  therefore  the  place  where  the  tihia  ought 
to  be  fa  wed  through  in  an  amputation,  fo  as  not  to 
have  too  long  and  troublefome  a  flump,  and,  at  the 
the  fame  time,  to  preferve  its  motions,  by  faving  the 
proper  mufcles. — Below  the  external  edge  of  the  up- 
per end  of  the  tihiay  there  is  a  circular  flat  furface, 
covered  in  a  recent  fubjedl:  with  cartilage,  for  the  ar- 
ticulation of  xhtjibula  ; — between  which  and  the  an- 
terior knob,  there  is  a  rough  hollow  from  which  the 
tibialis  anticiiSy  and  extenfor  digitorum  longusy  take  their 
origin. — From  the  fmooth  flat  furface,  a  ridge  runs  ob- 
liquely downwards  and  inwards,  to  give  rife  to  part 
i)i  thtfolauSy  tibialis  poftic us y  diw^  flexor  digitorum  Ion* 
gusy  and  infertion  to  the  aponeurofts  of  the  femimem" 
branojus  which  covers  the  popUtauSy  and  to  fome  of 
the  external  fibres  of  this  laft  named  mufcle. — At  the 
infide  of  this  ridge  an  oblique  plain  furface  is  left^ 
where  the  greateft  part  of  the  mujculus  poplitaus  is  in- 
ferted.—  The  remaining  body  of  the  tibia  is  triangu- 
lar.— The  anterior  angle  is  very  (harp,  and  is  com- 
monly called  i\iQ  fpine  ox  pin  {f).     This  ridge  is  not 

ftraightj 

{e)  ^KyTtrt.MyiiJt.iovy  anterior  tuber. 

(f)  hy.M^Kj  fpina,  crefti  lioea  prima  tibi»,  angulos  acutus. 
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raigbt  ;  but  turns  firft  inwards,  then  outwards,  and 
ftly  inwards  again. — The  plain  internal  Pde  is 
nooth  and  equal,  being  little  fubje£led  to  the  ae- 
ons of  mufcles  •,  but  the  external  fide  is  hollowed 
)Ove  by  the  tibialis  aniicusy  and  below  by   the  extent 

digitorutn  longus  and  extenfor  pollicis  hiigus, — The 
vo  angles  behind  thefe  fides  are  rounded  by  the  ae- 
on of  the  mufcles  ; — the  pofterior  fide  comprehended 
jtween  them  is  not  fo  broad  as  thofe  already  men- 
jned,  but  is  more  oblique  and  flatted  by  the   adlion 

the  tibialis pojlicus  2\\^Jlexor  digitoriim  lottgus. — Some 
ay  above  the  middle  of  the  bone  the  internal  angle  ter- 
inates,  and  the  bone  is  made  round  by  the  preffure 

the  mufculus  folaus. — Near  to  this,  thepaflagcof  the 
Cdullary  vefTels  is  feen  flanting  obliquely  downwards. 
The  lower  end  of  the  tibia  is   made  hollow,  but  fo 

a  fmall  protuberance  rifes  in  the  middle. — The  in- 
rnal  fide  of  this  cavity,  which  is  fmooth,  and  in 
recent   fubje6l  is   covered  with   cartilage,  is   pro- 

ced  into  a  confiderable  procefs,  commonly  nam- 
malleolus  internus  (^)  ;  the  point  of  which  is 
vided  by  a  notch,  and  from  it  ligaments  are  fent 
t  to  the  foot. — We  ought  to  obferve  here,  that  this 
ternal  malleolus  is  fituated  more  forwards  than  the 
ternal  condyle  of  the  upper  end  of  this  bone  ;  which 
neceflary  to  be  remembered  in  reducing  a  fra£lure 

the  leg  (/>). — The  external  fide  of  this  end  of  the 
ia  -has  a  rough  irregular  femilunar  cavity  formed  la 

for  receiving  the  lower  end  of  the  fibula. — The 
ifterior  fide  has  two  lateral  grooves,  and  a  fmall 
iddle  protuberance.  In  the  internal  depreflion,  the 
n^or\s  oixht  jnufculus  tibialis pofticus   'dnd  ficxor  digi- 

Um  longus  are   lodged;    and    in    the  external,  the 

don  oi  \\\^  fiexor  longus  pollicis  plays. — From  the 
iddle  protuberance,  ligamentous  fheaths  go  out, 
F  tying  down  thefe  tendons. 

The  articulations  and  motions  of  the  tibia  fliall   B^ 

explained^ 

g)  Ifvpov,  rrtc-ov,    taliJS,  clavicula,    clavilla   interior,  clavillu  do 

Itica. 

ih)  Winflow,  Expofition  nnatQmique  dcs  05  fee?,  feet.  86j  , 
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explained,  after  all  the  three  bones  of  the  leg  are  de- 
fer! bed. 

Both  the  ends  of  the  tibia  are  cartilages  at  birthj 
and  become  afterwards  epiphyfes. 

FIBULA  (i)  is  the  fmall  long  bone,  placed  on  the' 
outfide  of  the  leg,  oppofite  to  the  external  angle  q] 
the  tibia  ;   the  fhape  of  it  is  irregularly  triangular. 

The  head  of  the  Jibula  has  a  fuperficial  circular  ca- 
vity formed  on  its  infide,  which,  in  a  recent  fubjed^ 
is  covered  with  a  cartilage,  but  fo  clofely  conne£tc( 
to  the  tibia  by  ligaments,  as  to  allow  only  a  fmal 
motion  backwards  and  forwards. — This  head  is  pro 
tuberant  and  rough  on  its  outfide,  where  a  ftron 
round  ligament  and  the  mujculus  biceps  are  inferted 
and  below  the  back-part  of  its  internal  fide,  a  tubei 
cle  may  be  remarked,  that  gives  rife  to  the  ftron 
tendinous  part  of  ihtfolaus  mufcle. 

The  body  of  this  bone  is  a  little  crooked  inward 
and  backwards,  which  figure  is  owing  to  the  aclior 
of  the  mufcles ;  but  is  ftill  further  increafed  by  nui 
fes,  who  often  hold  children  carelefsly  by  the  legs.- 
The  fharpeft  angle  of  xhcjibuia  is  forwards,  on  eac 
fide  of  which  the  bone  is  confiderably,  but  unequal! 
dcprefled  by  the  bellies  of  the  feveral  mufcles  th; 
rife  from,  or  a£l  upon  it ;  and,  in  old  people,  the 
mufcles  make  diftin£t  finuofities  for  themfelves.- 
The  external  furface  oitht  fibula  is  deprefled  obliqu 
ly  from  above  downwards  and  backwards,  by  the  tv 
perotiai. — Its  internal  furface  is  unequally  divided  ii 
to  two  narrow  longitudinal  planes,  by  an  oblique  rid; 
extended  from  the  upper  part  of  the  anterior  ang] 
to  join  with  the  lower  end  of  the  internal  ang 
To  this  ridge  the  ligament  ftretched  between  the  t\ 
bones  of  the  leg  is  connected. — The  anterior  of  t 
two  planes  is  very  narrow  above,  where  the  exteti 
longus  digitorum  and  extenjor  lougus  poUicis  arife  frc 
jit;  but  is  broader  below,  where  it  has  the  print 
the  nomis  Vefaiii. — The  pofterior  plane   is  broad  a 

hollcW 

(r)  nafa>tv»;a/(3«,  ptrone,  focils  minu':,  araado  minor,  canna 
nor  cruris,  iiira,  radius.  -  ,  • 
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lollow,  giving  origin  to  the  larger  fhare  of  the  tibialis 
ofiicui. — The  internal  angle  of  this  bone  has  a  tendi- 
ious  membrane  fixed  to  it,  from  which  fibres  of  the 
hicor  digitorum  hngus  take  their  rife. — The  pofterior 
^rface  of  t\\Q  fibula  is  the  plaineft  and  fmootheft,  but 

made  flat  above  by  the  JbUus,  and  is  hollowed  be- 
ow  by  the  Jlexor  pol/icis  longus. — In  the  middle  of  this 
urface  the  canal  for  the  medullary  vefTels  may  be 
i;en  llanting  downwards. 

I  have  taken  particular  notice  of  the  entry  and  di- 
eftion  of  the  medullary  veflels  of  the  large  bones  of 
he  extremities  {a)  ;  becaufe,  in  feveral  chirurgical 
:afes,  a  furgeon,  who  is  ignorant  of  this,  may  do 
hifchief  to  his  patient.  Thus,  for  example,  if  thefe 
/eflels  are  opened  very  near  to  their  entry  Into  the 
)one,  or  while  they  are  in  the  oblique  paflage  through 
t,  an  obilinatc  haemorrhagy  may  enfue  :  For  the  ar- 
eries  being  connected  to  the  bony  pafTage,  ftyptics, 
,nd  other  like  corrugators,  are  vainly  applied  ;  com- 
ireffing  inflruments  can  do  no  fervice,  and  ligatures 
:annot  be  employed. — ^There  feems  to  be  a  particular 
lefign  in  the  contrivance  of  thefe  canals  ;  thofe  in  the 
J-  humcriy  tibia^  7ir\i\  fibula^  running  obliquely  down- 
Yards  from  their  external  entry  ;  whereas  in  the  ra-^ 
iiuSy  nlnay  and  os  femorisy  they  ilant  upwards,  where- 
)y  the  arteries  and  nerves  which  are  fent  Into  thefe 
jhree  lail  bones,  muft  fufter  a  confiderable  reflection 
^efore  they  come  at  the  cancelli.  The  reafon  of  this 
liverfity  may  perhaps  be,  that  the  arteries,  which  are 
p  fmall  within  the  bones  as  to  have  no  ftrong  con- 
ra£tile  propelling  force  in  their  coatSj  and  where  they 
ire  not  alFifted  by  the  a£tion  of  any  moving  neigh- 
)ouring  organ,  (hould  have,  at  leaf!  in  their  paflage 
hrough  the  bone,  a  favourable  defcent  for  their  li-i 
juids :  Which,  it  is  evident,  they  have  in  the  de- 
cending  oblique  paflages  formed  for  them  in  the  firft 
:lafs  of  bones,  to  wit,  the  os  humeri ^  tibia,  and^^w- 
fl,  which  are  generally  depending  ;  and  they  alfo  moll 
requently  acquire  the  like  advantage  in  the  radius^ 

ulfia^ 

(a)  Havers,  Ofteolog.  nov.  difc.  I.  p.  59% 
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'I 
ulna,  2ind  OS  femoris ',  becaufe   the  hand,  in  the  moil  fl 
natural  pofture,  is  higher  than  the  elbow  ;  and  when  I 
we  fit  or  lie,  the  lower  end  of  the  thigh  bone  comes 
to  be  at  leaft  as  high  raifed  as  the  upper.     In  (landing  ! 
and  walking,  or  when  the  arms  are  moved,  the  blood 
muft  indeed  afcend  as  it  pafTes  through   the  bones  of 
the  fore-arm  and  thigh  ;  but  the  preffure  of  the  muf. 
cles,  then  in  a£lion,  on  the  velTels,  before  they  enter 
the  bones,  is  fufficient  to  compenfate  the  difadvantage 
of  their  courfe.     This  reafoning  feems  to  be   ftill  en- 
forced, by  obferving,  that  this  paflage  is  always  near- 
er the  upper  than  the  lower  ends  of  thefe  bones.     - 

The  lower  end  of  the  fibula  is  extended  into  a 
fpongy  oblong  head,  on  the  infide  of  which  is  a  con- 
vex, irregular,  and  frequently  a  fcabrous  furface,  that 
is  received  by  the  external  hollow  of  the  tihlay  and  {q 
firmly  joined  to  it  by  a  very  thin  intermediate  carti-| 

lage  and  flrong  ligaments,  that  it  fcarce  can  move 

Below  this,  ih^  fibula  is  ftretched  out  into  a  coronoid, 
procefs,  that  is  fmooth,  covered  with  cartilage  on  its^ 
internal  fide,  and  is  there  contiguous  to  the  outfide 
of  "the  firft  bone  of  the  foot,  the  afiragalus,  to  fecure 
the  articulation.  This  procefs,  named  malleolus  ex 
ternusy  being  fituated  farther  back  than  the  internal 
malleolus^  and  in  an  oblique  direction,  obliges  us  na- 
turally to  turn  the  fore-part  of  the  foot  outwards  {h) 
At  the  lower  internal  part  of  this  procefs,  a  fpongy 
cavity  for  mucilaginous  glands  may  be  remarked  j 
from  its  point  ligaments  are  extended  to  the  afiraga^ 
hiSy  OS  calcis,  and  os  fiaviculare,  bones  of  the  foot ; 
and  from  its  infide  fliort  ftrong  ones  go  out  to  the 
afiragalus.  On  the  back-part  of  it  a  finuofity  is  made 
by  the  tendons  of  the  peronai  mufcles. — When  the 
ligament  extended  over  thefe  tendons  from  the  one 
fide  of  the  depreffion  to  the  other  is  broke,  ftretchec 
too  much,  or  made  weak  by  a  fprain,  the  tendonj 
frequently  ftarc  forwards    to  the  outfide  of  iht  fibula 

The  coniunclion  of  the   upper  end  of  the  fibulc 
with  the  tibia  is  by  plain  furfaces  tipped  with  carri* 

lage 

(J)  Winfiow,  Memoires  de  Vaciid.  des  fciences,  I7^». 
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ffe,  ?^nd  at  its  lower  end  the  cartilage  feems  fo  glue 
etwo  bones  togeihtr,  not,  l^o^A':;ver,  fo  firnily  ia 
■4ung  people,  but  that  the  mofion  at  the  other  end 
/fuch  a  long  radius  is  very  obferveable. — In  old  fub- 
•£l:s  I  often  fee  the  two  bones  of  the  leg  grown  to- 
'ther  at  their  lower  ends. 

'The  principal  ufe  of  this  bone  is  to  afford  origin 
d  infertion  to  mufcles-,  the  dirs^licn  of  which  may 
a  little  altered  on  proper  occafions,  by  its  upper 
ft  fliuiHing  backwards  and  forwards. — It  likewife 
Ips  to  make  the  articulation  of  the  foot  more  fecure 
d  firm  — The  ends  of  the  tibia  and  fihula  being 
■ger  than  their  middle,  a  fpace  is  here  left,  which 
filled  up  with  fuch  another  ligament  as  I  dofcribed 
tended  between  the  bones  of  the  fore-arm  ;  and 
iich  is  alfo  difcontinued  at  its  upper  part,  where 
I  tibialis  antiius  immiediately  adheres  to  thtfiUus 
d  tibialis pojlicus ;  but  every  where  clfe  it  gives  ori- 
1  to  mufcular  fibres  {a). 

both  the  ends  of  this  bone  are  cartil.igircus  in  a 
e  child,  and  alTume  the  form  of  appendices  before 
J  are  united  to  its  body. 

'kOTULA{b)  is  the  fimall  flat  bone  fituated  at  the 

e-part  of  the  joint  of  the  knee. — Its   iliape  refem- 

s  the  common  figure   of  the   heart  with    its  point 

.vnwards. —  The  anterior  convex  furface  of  the  ro- 

i  is  pierced  by  a  great  number  of  holes,  into  which 

•es  of  the  ikong  ligament   ti.at   is   fprtad  over  it, 

\tx. — Behind,     its     furface     is     fmootii,      covered 

vh  cartilage,  and  divided  by  a  middle  convex  ridge 

:\vo  cavities,  icf  which    the   external    is   largclt ; 

«    both  are  exactly  adapted   to   tne  pulley  of  the  os 

ft  crisy  on  which  they  are  placed  in  the  mo(l  ordina- 

rmftraining  polfures  of  the  leg;  but  when  the  leg 

hauch  bended,  the  rotula  defcends  far  down   on  the 

C«dyles;  and  when   the  leg   is    fully  extend    \   the 

'la  rifes  higher,  in  its  upper  part,  than   th  •  -,  :liev 

T  of 

Weitbrccht,  Syndefmolog.  p.  156. 

'E5r«^.v\if,    /j.yyxypii,    >oy;^oi,    iriyovariq,    yXavmdpoYy  pa- 

mola,  genuj   fcutit\>rmc  os,  cartiiaginolum^  difcilorme,  oculus 
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of  the  thigh-bone. — The  plain  fmooth  furface  is  fur 
rounded  by  a   rough   prominent   edgCj  to   which  thfj 
capfular  ligament  adheres  : — Below,  the  point  of  thi 
bone  is  fcabrous,  where  the  ftrong  tendinous  ligamen 
from  the  tubercle  of  the //<^/^  Is  fixed. — The  upper  hori, 
zontal  part  of  this  bone  is  flatted  and  unequal,  wher 
the  tendons  of  the  extenfors  of  the  leg  are  inferted. 
The  fubfl:ance  of  the  rotu/a  is  cellular,  with  ve 
thin  external  firm  plates  :  But  then   thefe  rel/s  are 
fmall,  and  fuch    a  quantity  of  bone  is   employed 
their  formation,  that  fcarce   any  bone  of  its  bulk 
fo  ftiong.     BefideSj  it  is  covered  all  over  with  a  thic 
ligament,   (as  it  was  obferved,  that  this  fort  of  bom 
generally  is),  to  conne6l  its  fubdance,  and  is  moveab 
to  one  fide  or  other  •,  therefore  is  fufRciently  firong  i 
refift  the  ordinary   adions  of  the  large   mufcles  th: 
are  inferted  into  it,  or   any  common   external  for( 
applied  to  it  ;  while  a  fixed  procefs,  fuch   as  the  ol 
cratwHy  would   not  have  been   fufficient   to  bear  tl 
whole  weight  of  our   bodies,  which   frequently  fj 
on  it,  arid  would  have  hindered   the  rotatory  mo 
of  the  leg.     Notwithftanding    thefe    precautions 
preferve  this  bone  from  fuch  injuries,  yet  I  have  fet 
a  tranfverfe  fradlure  in  it,  when,  by  the  report  of  tl 
patient,  and  of  the   people   about   him,  and   by  tl 
want    of  fwelling,    difcolouring,    or  other    mark    : 
bruile  or  contufion,  it  was  plain  the  bone  was  brok<l. 
by   the   violent   draining  effort   of  the    mufcles  {iM 
Though  my  patient  recovered  the  ufe  of  the  joint  f 
the  knee,  yet  I  think  it  reafonable  to  believe,  that  tl 
fort  of  fracture  is  commonly  attended  with   difiicul 
of  motion,  after  the   broken   parts  of  the  rotula  a 
reunited  ;  becaufe  the  callous  matter  probably  exten 
itfelf  into  the  cavity  of  the    joint,  where  it  eith 
grows  to  fome  of  the  parts,  or  makes  fuch  an  inequ 
lity  on  the  furface  of  this  bone,  as  does    not  allow 
to  perform  the  neceiTary  motions  on   the  condyles 
\hQ  femur  (d). 

■  {c)  See  Ruyfch.  Obferv.  anat.  chirurg.  obf.  3. 
{d)  Pare,  liv.  15.  cap.  %%, 
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At  the  ordinary  time  of  birth,  the  rotula  is  entire- 
■  cartilaginous,  and  fcarcely    aliumes   a  bony  nature 
foon  as  moft  epiphyfes  do. 

The  parts   which  conftitute   the  joint  of  the  knee 
:ing  now  defcribed,  let   us  examine   what    are  its 
otions,  and   how    performed. — The    two   principal 
otions  are  fieclion  and  extenfion. — In  the  former  of 
efe,  the  leg  may  be   brought  to  a   very   acute  anglci 
ith  the  thigh,  by  the   condyles  of  the   thigh-bones 
:ing  round    and    made  fmooth    far   backwards.     In 
rforming  this  the  rotula  is  pulled  down  by  the  tibia» 
-When  the  leg  is  to  be  extended,  the  rotula  is  drawn 
)vvards,  confequently  the  tibia   forwards   by   the  cx:- 
nj-r  mufcles ',  which,  by  means  of  the   protuberant 
nt,  and  of  this  thick  bone   with  its  ligament,  have 
:  cJccl  the  chord,  with  which  they  act,  lixcd  to  the 
. .'./  at   a   confiderable  angle,  theretore  atl  with  ad- 
Mitnge  ;  but  are  retrained  from  pulling  the  leg  far- 
ler  than  to  a   ftraight  line  with   the  thigh,  by  the 
jfterior  part   of  the  crojs  ligament,  that   the  body 
3  ght  be  Supported  by  a  firm  perpendicular  column  : 
".  r  at  this  time  the  thigh  and  leg  are   as  little  move- 
:ie  in  a  rotatory  way,  or  to   either   fide,  as   if  they 
^  re  one  continued  bone. — But  when  the  joint  is  a  lit- 
1  bended,  the  rGtiila  is  not   tightly   braced,  and  the 
jfterior  ligament  is  relaxed  ;  therefore  this  bone  may 
I  moved  a  little  to  either  fide,  or  with  a  fmall  rota- 
\\\  in  the  fuperficial  cavities   of  the  tibia  \  which  is 
(lie  by  the  motion  of  the  external  cavity   backwards 
id   forwards,  the   internal   ferving   as  a  fort  of  axis 
(  .     Seeing  then   one   part  of  the  crofs  ligament  is 
f  i.ited    perpendicularly,  and    the    poltcrior    part    is 
Ijched  obliquely  from   the  internal  condyle  of  the 
t  ^h  outwards,  that  pofterior  part   of  the  crofs  liga- 
i.'nt  prevents  the  leg's  being  turned    at  all  inwards; 
1:  it  could  not  hinder  it  from    turning   outwards  aU 
•rifl  round,  was  not  that  motion  confined  by  the  la- 
til  ligaments   of  this  joint,  which   can  yield  little. 
T  2  This 

0  Winflow,  Expofitio*  anatomic^ue  Uu  corps  humain,  traitci    dcs 
cecs,  §  976. 
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This  rotation  of  the  leg  outwards  is  of  good  advan- 
tage  to  us  in  croffing  our  legs,  and  turning  out  fee 
outwards,  on  feveral  necelTary  occafions  *,  though  i 
is  altogether  fit  this  motion  (hould  not  be  very  large! 
to  prevent  frequent  luxations  here.  While  all  theft' 
motions  are  performing,  the  part  of  the  tibia  tha' 
moves  immediately  on  the  condyles  is  only  fo  mud 
as  is  within  the  cartilaginous  rings,  which,  by  th« 
thicknefs  on  their  outfides,  make  the  cavities  of  th« 
tibia  more  horizontal,  by  raifing  their  external  fid' 
where  the  furface  of  the  tibia  flants  downwards.  B' 
this  means  the  motions  of  this  joint  are  more  equa' 
and  fieady  than  otherwife  they  v/ould  have  been' 
The  cartilages  being  capable  of  changing  a  little  thei 
fituation,  are  fit  for  doing  this  good  office  in  the  dif 
ferent  motions  and  poftures  of  the  member,  and  like 
"^'ife  contribute  to  make  the  motions  larger  and  quickci 

On  account  of  the  very  large  furface  of  the  bone 
forming  the  joint  of  the  knee,  and  the  many  ftron 
ligaments  connecting  them,  luxations  feldom  happe 
here.  But  thefe  very  ligaments,  the  aponeurofts  ^^\  . 
iAn'g  over  this  joint,  the  quantity  of  fat  and  mucila 
ginous  glands  neceflary  for  lubricating  it,  make  j 
more  fubje£l  to  luhite-fweliingSy  droplies,  and  fuc 
other  diforders,  than  any  other  joint  of  the  body. 

The  FOOT  is  divided,  as  well  as  the  hand,  int 
three  parts,  viz.  tarfusy  metatarfusy  and  toes  :  In  til' 
defcription  of  which,  the  feveral  furfaces  fhall  I 
named,  according  to  their  natural  fituation,  viz*  tli 
broad  of  the  foot,  fhall  be  called  fuperior  \  the  fit 
inferior ;  the  fide  on  which  the  great  toe  is,  interna) 
that  where  the  little  toe  is,  external. 

The/^r///x  (/?)  confillsof  feven  fpongy  bones;  towi 
the  aftragaluSy  o!  calcisy  navicular e^  cuboides,  cuneifort.\ 
externum y  cuneiforme  medium y  and  cimeijorme  ifiternut,' 

The  ajiragnlus  is  the  uppermoft  of  thefe  bones.- 
The  OS  calcis  is  below  the  ojiragalusy  and  is  confide 
aLiy  ]  ruiaiuent  backwards  beyond  the  other  bones,  t 
form   the  heel. —  ihe  os  naviculare  i$  \\\  the  middle* 

-  m 

{a)  RafTctta, 
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le  Internal  fide  of  the  tarfus, — ^The  os  ctibcides  is  the 
loft  external  of  the  row  of  four  bones  at  its  fore- part. 
-The  OS  cuneiforme  externum  is  placed  at  the  infide 
•  iht  cuboid. — 'l\\Q  cuneifornie  medium  is  between  the 
'•ter??aJ  ^nd  internal  cu?ieiform  bones,  and  the  internal 
•neifonn  is  put  at  the  internal  fide  of  the  foot. 
That  the  dcfcription  of  thefe  bones  may  not  be 
imoderately  fwelled  with  repetition,  I  defire,  once 
r  all,  to  obierve,  That  wherever  a  ridge  is  men- 
Dued,  without  a  particular  ufe  afifigned,  a   ligament 

underflood  to   be   fixed   to   it  •,  or  where  a  fpongy 

ugh  cavity,  deprefiion,  ox  f off  a  is  remarked,  without 

•  iming  its  ufe,  a  lij^ament  is  inferted,  and  niucilag'- 

)us  glands  are  lodged:  For  fuch  will  occur  in  the  dc- 

11  of  each  of  thefe  bones. 

The  uppt-r  part  of  the  ajlragalus  {b)  is  formed  into 
:iarge  fmooth  head  (r),  which  is  flightly  holiowecl 
;  the  middle;  and  therefore  refembles  a  fuperficir.l 
]  11  y,  by  which  it  is  fitted  to  the  lower  end  of  the 
i/</. —  ihe  internal  ^](}x  of  this  head  is  flat  and  fmooth, 
1  play  on  the  internal  malleolus. —  [he  external  fide 
Is  alfo  fuch  a  furface,  but  larger,  for  its  articulation 
''  th  the  external  malleolus. — Round  the  bafe  of  thi» 
\c\\  there  is  a  rou^h  fijpi;  and,  immediately  before 
\i  head,  as  alfo  below  its  internal  fmooth  furface^ 
'■:  find  a  confiderable  rough  cavity. 

'i  he  lower  furface  of  the  ajlragalus  is  divided  by 
:  irregular  deep  rough  foja;  which  at  its  inrernal 
<d  is  narrow,  but  gradually  widens,  as  it  itrerches 
(liquely  outwards  and  forwards. — The  fmooth  fur* 
i;e,  covered  with  cartilage,  behind  ihhfojpi,  is  large,, 
(long,  extended  in  the  fame  oblique  fituation  with 
t' fojhy  and  concave,  for  its  conjundion  with  the 
calcis. —  ihe  back-part  of  the  edge  of  this  cavity  iii- 
pduced  into  two  iharp  pointed  rough  pioctfils,  be- 
teen  which  is  a  depreifion  made  by  the  tendon  of 
i'.  fexor  pollicis  longus. — The  lower  furface  before 
T  3  the 

i)  'Arpiof,  talus,  baliftx  os,  malleolus,  chaib,  quatrio,,  os.  tciTc- 
j;    claviculx,  u 
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the  foffa  is  convex,  and  compofecl .  of  three  di{\in6l 
fmooth  planes.  The  long  one  behind,  and  the  exterior 
or  rnorteft,  are  articulated  with  the  heel-bone  •,  while 
the  internal,  which  is  the  mofi:  convex  of  the  three,i 
refls  and  moves  upon  a  cartilaginous  ligament,  that 
is  continued  from  the  calcaneum  to  the  gs  fcaphoidesJi 
Without  which  ligament,  the  ajlragalus  could  not  be 
fuftaincd,  but  would  be  prefled  out  of  its  place  by 
the  great  Vveight  it  fupports,  and  the  other  bones  of 
the  tarfus  would  be  ftparated.  Nor  would  a  bone  be 
fit  here,  becaufe  it  mnft  have  been  thicker  than  could 
conveniently  be  allowed  ;  otheiwife  it  would  break, 
and  would  not  prove  fuch  an  eafy  bending  bafe,  to 
lefTen  the  fhock  which  is  given  to  the  body  in  leaping, 
running,   ^c. 

The  fore-part  of  this  bone  is  formed  into  a  convex 
oblong  fmooth  head,  called  by  fome  its  procefs,  which 
is  received  by  the  os  jmviculare.  Round  the  root  ol 
this  head,  efpecially  on  the  upper  fur  face,  a  rough 
fajfa  may  be  remarked. 

The  njlragalus  is  articulated  above  to  the  tihia  and 
f.hula,  which  together  form  one  cavity.  Though,  infisl 
this  articulation,  the  bones  have  prominencies  and  ca>i  ii!i 
vities  fo  fmall,  as  might  allow  motions  in  all  direc-f!!' 
tions  i  yet  the  fled:ion  and  extenfion  are  the  moH 
confidcrable,  the  other  motions  being  confined  by  the 
malleoli^  and  by  the  ftrong  ligaments  which  go  oul 
from  the  points  of  thefe  procefTes  to  the  aJiragaluszTH^I^ 
OS  calcts. — When  the  foot  is  bended,  fo  far  as  it  \i 
commonly  when  we  ftand,  no  lateral  or  rotatory  mo- 
tion is  allowed  in  this  joint  •,  for  then  the  head  of  th( 
aftragalus  is  funk  deep  between  the  malleGl't^  and  th( 
ligaments  are  tenfe ;  but  when  the  foot  is  extended. 
the  nfirngalus  can  move  a  little  to  either  fide,  anc 
•with  a  fmall  rotation.  By  this  contrivance  the  fool 
is  firmi,  when  the  weightof  the  body  is  to  be  fupport* 
cd  on  it  y  and  when  a  foot  is  raifed,  we  are  at  liber- 
ty to  direct  it  more  exaflly  to  the  place  we  intenc  ,. 
next  to  ftcp  upon. — The  aflragalus  is  joined  below., |i), 
to  the  OS  calcis  \   and  before,  to  the  os  navicidarey  it  i 


\ 


I 


Of    the    S  K  E  L  £  T  O  N.  ii-^ 

he  manner  to  be  explained,  when   thefe  bones  arc 
efcribed. 

A  confiderable  fhare  of  this  bone  is  oflified  in  a 
e\v-born  infant. 

Calcaneum  (a)  is  the  largefl  bone  of  the  feven. — 
ehind,  it  is  formed  into  a  large  knob,  commonly 
^\kd  the  hee/ :  The  fur  face  of  which  is  rough  be- 
ind,  where  the  tendo  AchiHis  is  inferred  into  it;  and 
bove  it,  it  is  hollow  and  fpongy.  Farther  forwards, 
n  the  upper  furface  of  the  calcaneum^  there  is  an  ir- 
'gular  oblong  fmooth  convexity,  adapted  to  the  con- 
ivity  at  the  back-part  of  the  ojlro^alus  :  And  be- 
ond  this  a  DuTtow  foj/a  is  feen,  which  divides  it  from 
,vo  fmall  concave  fmooth  furfaces,  that  are  joined  to 
le  fore-part  of  the  ajlragaliis. — Behind  the  poftcrior 
f  thefe  fmooth  furfaces,  which  is  the  largeft,  a  fmall 
nuofity  is  made  by  the  tendon  of  xhtjlfxor  dlgitonim 
tigits  j  at  the  fore-part  of  which  a  fmall  rough  pro- 
ibcrance  appears,  that  gives  rife  to  the  tnujadus  ex- 
';r  digitcrum  brevis. 

The  external  fide  of  this  bone  is  flat,  with  a  fuper- 
c\?l\  fnjfa  running  horizontally,  in  which  the  tendon 
f  ihe  mujcidus  percnaiis  longus  is  lodged. —  1  he  inter- 
al  fide  of  the  heel-bone  is  hollowed,  for  lodging  the 

'  :'\r\  of  the    viajfa   cornea    Jac.   Sy/vtiy   and    for    the 

-.  paffage  of  tendons,  nerves,  and  arteiies. — Under 
le  iide  of  the  internal  fmooth  concavity,  a  particular 
roove  is  made  by  the  tendon  of  the  JItxor  pcl/icis  /on" 
'is  \  and  from  the  thin  protuberance  on  ihis  internal 
de,  the  cartilaginous  ligament  that  fupports  the  a^ 
raga/uSy  goes  out  to  the  os  7Uivtculare  ^  on  which  li- 
ament,  and  on  the  edgt  of  this  bone  to  which  it  is 
xed,  the  groove  is  formed  for  the  tendon  of  the 
•^xor  dlgitorum  profundus. 

The  lower  furface  of  this  bone  is  prefTed  flat  at  the 
ick-part,  by  the  weight  of  our  bodies;  and   imme- 

a'ely   before   this   plane,    there  are  two  tubercles, 

om  the  internal  of  which  the  mufculus  abducfor polli-' 
Sy  fiexor  digitorumfuhUm'tSy  as  alio   part  oi    the   apo^ 

7iruroJis 

{d)  O5  calcis,  TTTifyXf  calcar  pedis. 
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tieiirofis  plantaris,  and  of  the  ahduElor  mhnmi  d'lgkty 
have  their  origin  ;  and  the  other  part  of  the  ahduEiot 
minimi  digiti  and  aponeurofis  plantaris  rifes  from  the 
external. — Before  thefe  piotuberances  this  bone  is 
concave,  for  lodging  the  flexor  mufcles  •,  and  at  its 
fore«part  we  may  obferve  a  rough  depreffion,  from 
•which,  and  a  tubercle  behind  it,  the  Ugament  goes 
out  that  prevents  this  bone  to  be  feparated  from  the! 
05  cuhoides. 

The  fore- part  of  the  os  calcis  is  formed  into  an  obw 
long  pulley-like  fmooth  furface,  which  is  circular  at 
its  upper  external  end,  but  is  pointed  below.  Thisi 
fmooth  furface  is  fitted  to  the  os  cuhoides. 

Though  the  furfaces  by  which  the  ajiragatus  and  os 
calcis  are  articulated,  feem  fit  enough  for  motion 
yet  the  very  ftrong  ligaments  by  u'hich  thefe  bone* 
are  connected,  prevent  it,  and  render  this  principal 
part  of  our  bafe,  vi'hich  refts  on  the  ground,  to  tuit^ 
the  OS  calcis y  firm. 

A  large  fhare  of  the  heel-bone  is  ofTified  at  the  or 
dinary  time  of  birth,  and  the  large  knob  appears  af-,  Jj, 
terwards  in  form  of  an  epiph^fe. 

Os  naviculare  {e)y  is  fomewhat  circular. — It  is  form- 
ed into  an  oblong  concavity  behind  for  receiving  the- 
anterior  head  of  the  ajlragalus, — On  the  upper  fur- 
face there  is  a  rough foja. — Below,  the  os  naviculare\ 
is  very  unequal  and  rough  -,  but  hollow  for  the  fafe- 
ty  of  the  mufcles. — On  its  infide  a  large  knob  rifes 
out,  from  which  the  abduBor  pollicis  takes  in  part  its. 
origin,  the  tendon  of  the  tibialis  pojiicus  is  inierted  in-- 
to  i*",  and  to  it  two  remarkable  ligaments  are  fixed  f- 
the  firft  is  the  firong  one,  formerly  mentioned,  which 
fupports  the  ajlragalusy  the  fecond  is  ftretched  from 
this  bone  obliquely  crofs  the  foot,  to  the  metatarfal 
bones  of  the  middle  toe,  and  of  the  toe  next  to  the 
little  one.-^— On  the  outfide  of  the  os  tiavicidare  there* 
is  a  femicircular  fmooth  furface,  where  it  is  joined' 
to  the  OS  cuhoides, — The  fore -part  of  this  bone  is  alK 

cov(ir€d!^ 

{e\  'SMc^ouSris,,  OS  C)rmbaf, 


ifo 
liar 
( 
ffltl 

3it( 

liiel 
tk 
Ik 
jn: 
05 
iilit 
jtj, 

nil 


h 


\ 


Of    the    skeleton.  225 

ovcred  with  cartilage,  and  is  divided  into  three 
mooth  planes,  fitted  to  the  three  cjfa  cuneifonnia. 

The  OS  navictilare  and  afrragalus  are  joined  as  a  ball 
nd  focket,  and  the  nav'iculare  moves  in  all  directions 
1  turning  the  toes  inwards,  or  in  raifing  or  depref- 
ng  either  fide  of  the  foot,  though  the  motions  are 
reatly  reftrained  by  the  ligaments  which  conne£t 
[lis  to  the  other  bones  of  the  tarfus. — A   weaknefs  of 

fe  ligaments  caufes  fometimes  an  unnatural  turn  of 
le  fore-part  of  the  foot  inwards. 

The  cs  nav'iculare  is  wholly  cartilaginoiis  in  a  newi 
orn  infant. 

05  CUBOIDES  {a)  is  a  very  irregular  cube.— 
behind,  it  is  formed  into  an  oblong  unequal  conca- 
ity,  adapted  to  the  fore-part  of  the  os  calcis. — On 
ts  ititernal  fide,  there  is  a  fmall  femicircular  fmooth 
avity,  to  join  the  cs  nav'iculare. — Immediately  be- 
pre  which,  an  oblong  fmooth   plane   is  made  by  the 

cune'iforme  externum. — Below  this,  the  bone  is  hol- 
3W  and  rough. — On  the  internal  fide  of  the  lower 
irface,  a  round  protuberance   and  fojfa   are   found, 

here  the  mufculus  abduBor  pollicis  has  its  origin, 
3n  the  external  fide  of  this  fame  furface,  there  is  a 
ound   knob,  covered   with   cartilage  ;     immediately 

^ore   which,   a  fmooth  fojfa    may   be   obferved,  in 

bich  the  tendon  of  the  peronaus  primus  runs  ob- 
<)ucly  crofs  the  foot  ;  and  on  the  knob,  the' thin  flat 

irtilage  proper   to   this   mufcle  plays  ;    in   place  of 

hich,  fometimes  a  bone  is  found  :  More  externally 
ban  the  knob,  a  rough  hollow  is  made,  for  the 
long  ligaments  ftretched  betwixt  this  bone  and  the 
p  calcis. — Before,  the  furface  of  the  os  cuboides  is  flat, 
nooth,  and  flightly  divided  into  two  planes,  for  fu- 
atining  the  os  metatcrft  of  the  little  toe,  and  of  the 
le  ncxr  to  it. 

The  form  of  the  back-part  of  the  os  cuhoides,  and 
be  ligaments  connecting   the  joint  there  with  the  os 

calcisy 

.(«)  Tl»>.'j/u.<if^Qv,  cubiforme,  qnaJratiur.,  erandinofum,  variuin, 
flerae,  multiioriri':. 
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calcisy  both  concur  in  allowing  little  motion  in  thi 
part. 

The  ofTification  of  this  bone  is  fcarcely  begun  at  the 
birth. 

Os  cimeiforme  externum  (3),  if  we  regard  its  fitu^ 
tion  or  medium  by  its  bulk,  is  much  of  the  fliape  oi 
a  wedge,  being  broad  and  fiat  above,  with  long  fides 
running  obliquely  downwards,  and  terminating  in  a 
{harp  edge. — The  upper  furface  of  this  bone  is  an 
oblong  fquare. —  The  one  behind  is  nearly  a  triangle, 
but  not  cornplere  at  the  inferior  angle,  and  is  joined 
to  the  OS  naviculare. —  The  external  fide  is  an  oblong 
fquare,  divided  as  it  were  by  a  diagonal  ;  the  upper 
half  of  it  is  fmooth,  for  its  conjun61:ion  with  the  os 
cuhoides :  The  other  is  a  fcabrous  hollow,  and  in  its 
fuperior  anterior  angle  a  fmall  fmooth  impreilibn  is 
made  by  the  os  metatnrft  of  the  toe  next  to  the  little 
one. — The  internal  fide  of  this  bone  is  alfo  quadras 
gular,  with  the  fore-part  of  its  edge  made  flat  and 
fmooth  by  the  os  metatarft  of  the  toe  next  to  the  great 
one,  and  the  back-part  is  alfo  flat  and  fmooth  where 
the  OS  cuneiforme  medium  is  contiguous  to  it. — The 
fore-part  of  this  bone  is  an  oblong  triangle,  for  fu* 
ftaining  the  os  metatarft  of  the  middle  toe. 

Os  cuneiforme  medium^  or  tninimumy  is  ftill  morfrj  j| 
exa6i:Iy  the  fliape  of  a  wedge  than  the  former. — ^Its 
upper  part  is  fquare  ; — ifs  internal  fide  has  a  flat 
fmooth  furface  above  and  behind,  for  its  conjun6lion 
with  the  following  bone  ;  with  a  fmall  rough  fojfa 
below  ;  and  a  confiderable  fhare  of  it  is  rough  and 
hollow. — The  external  fide  is  fmooth  and  a  little 
hollowed,  where  it  is  contiguous  to  the  lafl  defcribed 
bone. — Behind,  this  bone  is  triangular,  where  it  is 
articulated  with  the  os  naviculare  i  and  it  is  alfo 
triangular  at  its  fore-part,  where  it  is  contiguous  to 
the  OS  metatarf  of  the  toe  next  to  the  great  one.         '. 

Os  cuneiforme  jnaximumy  or  internum,  differs  froift 
the  two  former  in  its  fituation,  which  is  more  ob- 
lique  than  theirs. — Befidesj,  its  broad  thick  part  is 

placed 

{f)  Chalcoxtleum  externum.,  • 
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laced  below,  and  the  fmall  thin  point  is  above  and 
utwards  *,  while  its  under  broad  furface  is  concave, 
or  allowing  a  fafc  paiTage  to  the  flexors  of  the  great 
[)e. — ^The  furface  of  this  os  cuneiforme  behind,  where 
:'is  joined  to  the  os  naviculare^  is  hollow,  fmooth, 
nd  of  a  circular  figure  below,  but  pointed  above. — 
?he  external  fide  confifls  of  two  fmooth"  and  flat 
jrfaces,  whofe  diredlion  is  nearly  at  right  angles 
Mth  each  other.  With  the  poflerior,  that  runs  ob- 
quely  from  below  forwards  and  upwards,  the  os 
uneifonne  mhnmum  is  joined  ;  and  with  the  anterior, 

hofe  dirc£l:ion  is  longitudinal,  the  cs  metatarft  of  the 
DC  next  to  the  great  one  is  ccnnecled. — The  fore- 
art  of  this  bene  is  femilunar,  but  flat  and  fmooth, 
3r  fuftaining  the  os  metatarft  of  the  great  toe. — The 
[iternal  fide  is  fcabrous,  with  two  remarkable  tu- 
^rcles  below,  from  which  ihe  mufculus  ahducior  poll'i' 
is  rifes,  and  the  tibialis  anticus  is  inferied  into  its  up- 
er  part. 

The  three  cuneiform  bones  are  all  fo  fecured  by  li- 
aments,  that  very  little  motion  is  allowed  in  any  of 

lem  ;   and  they  are  cartilaginous  in  7i  foetus  of  nine 

onths. 

Thefe  fevcn  bones  of  the  tarfusy  when  joined,  are 
pnvex  above,  and  leave  a  concavity  below,  for  lodg- 
ig  fafcly  the  feveral  mufcles,  tendons,  veflels,  and 
erves,  that  ly  in  the  fole  of  the  foot. — \\\  the  recent 
ibjedt,  their  upper  and  lower  furfaces  are  covered 
rith  flrong  ligaments  which  adhere  firmly  to  them  ; 
nd  all  the  bones  are  fo  tightly  connecSlcd  by  thefe 
nd    the    other   ligaments,    which    are   fixed    to    the 

ugh  ridges  and./t^e  mentioned  in  the  preceding  de- 
:ription  of  the  particular  bones,  that,  notwithftand- 
ig  the  many  furfaces  covered  with  cartilage,  fome 
f  which  are  of  the  form  of  the  very  moveable  ar- 
Ciilations,  no  more  motion  is  here  allowed,  than 
nly  to  prevent  too  great  a  fhock  of  the  fabric  of  the 
pdy  in  walking,  leaping,  \jfc,  by  falling  on  too  folid 
bafe  ;  which,  if  it  was  one  continued  bone,  would 
kcwife  be  much  more  liable  to  be  broken  j   and  in 

order 
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order  to  make  our  foot  accommodate  itfelf  to  the  fur- 
faces  we  tread  on,  by  becoming  more  or  lefs  hollow, 
or  by  raifing  or  depreffing  either  fide  of  it,  as  might 
be  judged  by  what  was  faid  of  the  particular  bones* 

Sprains  bere  occafion,  as  in  the  wrift,  great  pain 
and  obftinate  tumours,  which  too  often  caufe  carious 
bones. 

METATARSUS  {c)  is  compofed  of  five  bones, 
which,  in  their  general  characters,  agree  with  th* 
metacarpal  bones  j  but  may  be  diftinguifhed  from 
them  by  the  following  marks  :  i.  They  are  longer, 
thicker,  and  ftronger.  2.  Their  anterior  round  ends 
are  not  fo  broad,  and  are  lefs  in  proportion  to  their 
bafes.  3.  Their  bodies  are  fharper  above  and  flat- 
ter on  their  fides,  with  their  inferior  ridge  inclined 
more  to  the  outfide.  4.  The  tubercles  at  the  lower 
parts  of  the  round  head  are  larger. 

The  flrfl  or  internal  metatarfal  bone  is  eafily  di 
ftlnguKhed  from  the  reft  by  its  thicknefs. — The  one 
next  to  it  is  the  longeft,  and  with  its  fliarp  edge  al 
moft  perpendicular. — The  others  are  fhorter  and 
more  oblique,  as  their  fituation  is  more  external 
"Which  geneial  remarks,  with  the  defcription  I  am 
now  to  give  of  each,  may  leach  us  to  diftinguifh  them 
from  each  other. 

Os  metatarfi  poUlcis  is  by  far  the  thickeft  and 
ftrongeft,  as  having  much  the  greaieft  weight  to  fu- 
flain.  Its  bafe  is  oblong,  irregularly  concave,  and  ol 
a  femilunar  figure^  to  be  adapted  to  the  os  cutieiforme 
maximum. — The  inferior  edge  of  this  bafe  is  a  little 
prominent  and  rough,  where  the  tendon  of  the  peror 
tiisus  primus  mulcle  is  inferted.— -On  its  outfide  an 
oblique  circular  depreiTion  is  made  by  the  fecond 
metatarfal  bone. — Its  round  head  has  generally  on  its 
fore-part  a  middle  ridge,  and  two  oblong  cavities, 
for  the  ojfa  fefamoidda ;  and  on  the  external  fide  a  dc- 
preflion  is  made  by  the  following  bone. 

(k 

{c)  "St>59o?,  TTi^ioyy  r>lanta,  planum,  veftigium,  iblium,  peflus,  priB« 
cordium,  pcihifcuium. 
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•0/  nietatarfi  of  the  fecond  toe,  is   the   longefl:  of 

he  five,  with   a   triangular  bafc  fupported  by  the  o^s 

unetforme  medium  and  the  external  fide  produced  into 

procefs  -,  the  end  of  which  is   an  oblique  fpnooth 

lane,  joined  to  the  os  cunejforme  externum. Near 

le  internal  edge  of  the  bafe,  this  bone  has  two  fmajl 

eprefiions,   made   by  the  os  cune\fcrme  maximum^  be- 

,veen  which  is  a  rough  cavity. — Farther  forwards  we 

^iay  obferve  a  fmooth  protuberance,  which  is  joined 

)  the  foregoing  bone. — On   the  outfide   of  the  bafe 

-e   too  oblong  fmooth   furfaces,  for  its  articulation 

ith  the  following  bone;  the  fuperior  fmooth  furfacc 

jing  extended  longitudinally,   and  the   inferior  per- 

:ndicularly;  between  Vv-hich  there  is  a  rough  fojfa. 

Os  metatarft  of-  the   middle   toe,  is   the   fecond  in 

\v^\\\. — Its  bafe,  fupported   by   the  os  cuueiforme  ex- 

ynumy  is  triangular,  but   flanting   outwards,  where 

ends  in  a  fharp-pointed  little  procefs  ;  and  the  angle 

low  is  not  completed. 

The  internal  fide   of  this  bafe   is   adapted   to   the 
cccding  bone  ;  and    the  external   fide  has  alfo  two 
.ooth  furfaces  covered  with  cartilage,  but  of  a  dif- 
rent  figure ;  for  the  upper  one  is  concave,  and,  be- 
g  round  behind,  turns   fmaller  as   it  advances  for- 
irds ;  and  the  lower  furface  is  little,  fmooth,  con- 
X',  and  very  near  the  edge  of  the  bafe. 
Os  metatarft  of  the   fourth    toe,  is   near  as  long  as 
z  former,  with  a  triangular  flanting  bafe  joined  to 
e  OS  euboides,  and  made  round  at  its  external  angle, 
ving  one   hollow   fmooth   furface  on   the  outfide, 
lere  it  is  prefled  upon  by  the   following  bone,  and 
loon  the  internal  fide,  correfponding   to  the  for- 
I'rbone;  behind   which   is   a   long  narrow  furfacc 
i  prefletl  by  the  os  cuueiforme  externum, 
Os  metatarji  of  the  little  toe,  is  the  Ihortefl,  fituat- 
(  with  its  two  flat  fides  above  and  below,  and  with 
t;  ridges  laterally. — llie  bafe  of  it,  part  of  which 
rtson  the  os  cuboidesy  is  very  large,  tuberous,  and 
F'duced  into  a  long-pointed  procefs  extenially,  wh-erc 
U  part 
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part  of  the  abduBor  minimi  digiti  is  fixed  ;  and  intf 

its  upper  part  the  peronaus  Jecundus  is  inferted It 

infide  has  a  fiat  conoidal  furface,  where  it  is  conti 
guous  to  the  preceding  bone. 

When  we  ftand,  the  fore-ends  of  thefe  metatarfa 
bones,  and  the  os  calcis^  are  our  only  fupporters ;  an( 
therefore  it  is  neceflary  they  fhould  be  ftrong,  ant 
fhould  have  a  confined  motion. 

The  bones  of  the  TOES  are  much  a-kin  to  thof 
of  the  thumb  and  fingers  ;  particularly  the  two  of  th 
great  toe  are  precifely  formed  as  the  two  laft  of  th 
thumb-,  only  their  pofition,  in  refpedl  of  the  othe 
toes,  is  not  oblique ;  and  they  are  proportional! 
much  ftronger,  becaufe  they  are  fubjc£led  to  a  greate 
force  j  for  they  fuflain  the  force  with  which  ou 
bodies  are  puflied  forwards  by  the  foot  behind  j 
every  ftep  we  make;  and  on  thena  principally  tb 
weight  of  the  body  is  fupported,  when  we  are  ralfe 
on  our  tiptoes.  j 

The  three  bones  in  each  of  the  other  four  toe 
compared  to  thofe  of  the  fingers,  differ  from  them  i 
thefe  particulars. — They  are  lefs,  and  fmaller  in  pr< 

portion   to  their  lengths : Their  bafes  are  mm 

larger  than  their  anterior  ends  :  Theirbodies  are  mo 
narrow  above  and  below,  and  flatter  on  the  fides.— 
The  firft  phalanx  is  proportionally  much  longer  thi 
the  bones  of  the  fecond  and  third,  which  are  ve 
fliort. 

Of  the  four,  the  toe  next  to  the  great  one,  has  tl. 
Jargeft  bones  in  all  dimenfions,  and  more  external 
the  toes  are  lefs. — The  little  toe,  and  frequently  th 
next  to  it,  have  the  fecond  and  third  bones  intimat 
ly  united  into  one ;  which  may  be  owing  to  th 
little  motion,  and  the  great  prefTure  they  are  fubjec 
cd  to. 

The  toes  are  of  good   ufe   to  us  in  walking  :  f< 
when  the  fole  is  raifed,  they  bring  our  body,  with 
centre  of   gravity,    perpendicular  to  the   advanc 
foot. 

I 
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The  bones  of  tlie  metatarjus  and  toes,  are  in  the 
me  condition  in  children  as  thofe  of  the  metacarpus 
id  fingers. 

The  only  bones   now  remaining  to   complete  the 
efcription  of  the  fkeleton,  are  the  fmall  ones,  which 
re  found  at  the  joints  of  the  fingers  and  toes,  and  in 
)me  other  parts,  called 
.      055^  SESAMOIDEA,  which  are  of  very  diffe- 
!nt  figures  and  fizes,  though  they  are  pjenerally  faid 
9.  )  refemble  the  feed  of  \\\<t  fefainir.n. — They   feem  to 
c  le  nothing  elfe   than    the  ligaments  of  the  articula- 
:-,  ons,  or  the  firm  tendons  of  ilrong  mufclcs,  or  both, 
D  tfcome  bony,  by  the   comprcifion  which  they  fufFer. 
ji'hus  the  y^//v/^/W  bones  at  the  beginning  of  the  ^^- 
i^':i-nemii  mufclcs,  are  evidently  co^ipofed  of  the  ten- 
It 'inous  fibres  only. — Thefe,  at   the  firll  joint  of  the 
iVreat  toe,  are  as  plainly  the  fame  coniinued  fubftance 
^  ith  the  ligaments  and  the  tendons  of  the  adclu^or, 
exoKy  brevisj  and  ahdiiclor, — That  which  is  fometimes 
oiible  at  the  fecond  joint  of  that  toe,  is  part  of  the 
ipfular  ligament ;  and  if  we   enumerate   the   other 
(amoid  bones  that  are  at  any  time  found,  we  may 
)ferve  all  of  them   formed   in  this  manner. — Their 
umber,  figure,  fituation,  and  magnitude,  are  fo  un- 
ertain,  that   it  were  in  vain  to  infift:  on  the  differ- 
nces  of  each ;  and   therefore  I  fliail  only  in  general 
:mark, 

I.  That  where-ever  the  tendons  and  ligaments  are 
rmeft,  the  adlions  of  the  mufcles  Itrongell,  and  the 
ompreffion  greatell,  there  fuch  bones  are  moll  com- 
lonly  found. 

2. 'That,  c.Tteris paribus y  the  older  the  fubjecfb  is  ia 
rhich  they  are  fought,  their  number  is  greater,  and 
leir  fize  is  larger. 

3.  The  more  labour  any  perfon  is  inured  to,  Ke 
as,  ceteris  paribus^  the  mofl  numerous  and  largeil 
fafefamoidea. 

However,  as  the  two  at  the  firft  joint  of  the  great 

pe  are  much  larger  than  any  other,  arc  early  form- 

d,  and  are  feltlom   wanting   in   an  adult,  we  may 

U  2  judge, 
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judge,  that  befides  the  more  forcible  caufe  of  theii 
formation,  there  fliould  alfo  be  fome  particular  ad-i 
vantage  neceflary  at  this  place,  rather  than  elfewhereJ 
which  may  poffibly  be,  to  allow  the  J^excr  mufcles  tc 
fend  their  tendons  along  this  joint,  fecure  from  com- 
preffion  in  the  hollow  between  the  two  oblong  iefa-| 
moid  bones ;  while,  by  removing  thefe  tendons  fronr 
the  centre  of  motion,  and  giving  them  the  advantage 
of  an  angle  at  their  infertion,  the  force  of  the  mufcle 
Is  increafed,  and  therefore  the  great  fuperincumben 
weight  of  Qur  body  in  progreflioa  is  more  eafily 
raifed. 
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Of  the  Marks  of  a  Female  Skeleton. 


TO  finifli  the  defcription  of  the  bones,  is  gene- 
I  rally  to  conclude  the  ojleo/ogy;  but  that  no  part 

of  the  fubjecl  may  be  left  untouched,  I  think  it  ne- 
ccfiary  to  fubjoin  the  diftinguifliing  marks  of  the 
male  and  female  fkeletons ;  and  have  chofen  to  il- 
luftrate  them  principally  in  the  latter;  becaufe  wo- 
men having  a  more  delicate  conftitution,  and  afford- 
ing lodging  and  nourifhment  to  their  tender  fretuftSy 
till  they  have  fufllcient  ftrength  and  firmnefs  to  bear 
the  injuries  of  the  atmofphere,  and  contacl  of  other 
more  folid  fubflances,  their  bones  are  frequently  in- 
complete,  and  always  of  a  make  in  fome  parts  of  the 
body  different  from  thofe  of  the  robuft  male  ;  which 
agree  to  the  defcription  already  given,  unlefs  where 
the  proper  fpecialities  of  the  female  were  particularly 
remarked;  which  could  not  be  done  in  all  places 
where  they  occur,  without  perplexing  the  order  of 
this  treatife :  Therefore  I  chofe  rather  to  fum  them 
up  here  by  way  of  Appendix:, 

The  caufes  of  the  following  fpecialities  of  the  fe- 
male bones  may  be  reduced  to  thefe  three  :  i.  A  weak 
lax  conftitution.  2.  A  fedentary  ina61:ive  life,  in- 
creafing  that  conftitution.  3.  A  proper  frame  for 
being  mothers. 

The  bones  of  women  are  fmaller  in  proportion  to 
their  length  than  thofe  of  men;  becaufe  the  force  of 
their  mufcles  is  not  fo  great,  nor  is  fuch  ftrong  ex- 
ternal force  applied  to  them  to  prevent  their  ftretch- 
iiig  out  in  length. 

The  depreffions,   ridges,   fcabrous  furfaces,   and  0-' 
Act  inequalities  made  by  the  mufcles,  are  not  fo^ 

I;         "'       *°"*~ 
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confpicuoUs  in  them ;  becaufe  their  mufcles  are  nei 
ther  fo  thick  nor  ftrong,  nor  fo  much  employed,  t( 
make  fo  ftrong  prints  on  their  bones. 

Their  os  frontls  is  more  frequently  divided  by  ; 
continuntion  of  the  fagittal  future,  which  depend 
on  the  firft  and  fecond  general  caufes  affigned  above 
for  the  fpecialities  in  their  bones  ;  as  will  appear  af 
ter  relleding  on  the  account  given  formerly  of  th 
middle  internal  fpine  of  this  bone. 

Their  clavicles  are  lefs  crooked ;  becaufe  their  arm 
have  been  lefs  forcibly  pulled  forwards,  which  in  ou 
European  women,  efpecially  thofe  of  diflin£lion,  j 
more  hindered  by  their  garb, 

Thoix  J} enium  is  more  raifed  by  long  cartilages  be 
iow,  that  the  thorax  might  be  there  widened  in  fbrn 
proportion  to  what  it  is  (hortened  by  the  preiFure  up 
on  the  diaphragm^  when  they  are  with  child. 

The  defe6t  of  bone,  or  the  hole  in  the  middle  c! 
\.\\t  fleruum,  is  ofteneft  found  in  them,  to  allow  th 
palTage  of  the  mammary  veffels,  fay  fome ;  but,  i 
my  opinion,  this  is  owing  to  a  lax  conftitutlon,  b 
which  the  oiTification  is  not  fo  foon  completed  as  i 
men,  where  the  aflion  of  the  folids  is  vigorous,  an 
the  circulation  of  the  fluids  is  brilk ;  for  a  muc 
fmaller  hole  might  have  fcrved  this  purpofe ;  and  tl: 
branches  of  the  internal  mammary  veffels  which  ai 
lent  to  the  external  parts  of  the  thorax,  do  not  pa 
here,  but  between  the  cartilages  of  the  ribs,  befoi 
thefe  are  joined  to  ih^Jiernum, 

The  cartllago  xiphoideSy  is  oftener  bifurcated  i 
women  than  men,  for  the  reafon  affigned  in  the  pri 
ceding  paragraph,  vi-z.  a  lefs  forcible  power  of  oflif 
cation. 

The  fuperior  cartilages  of  the  ribs  fooner  oflify,  i 
fupport  the  weight  of  the  mamma. 

The  middle  cartibges  are  more  flat  and  broad  1: 
the  weight  of  the  breads. 

The  inferior  cartilages  are  longer,  for  enlargin 
the  cheft* 
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tVeak  women,  who  have  born  many  children  when 
young,  often  have  the  vertebra  of  their  back  bended 
forwards,  and  their  Jiernwn  depreiTed,  or  become 
rtHUid-fbouldered  and  flat-breafted  (^),  by  the  pref- 
fiire  and  weight  of  the  impregnated  i^Urusy  and  by 
rfie  ftrong  aclion  of  the  abdominal  mufclcs. 

The  OS  facrum  is  broader,  and  turned  much  more 
backwards,  for  enlarging  the  pelvis. 

The  OS  coccygis  is  more  moveable,  and  much  lefs 
jbended  forwards,  to  facilitate  the  birth. 

The  ojfa  ilium  are  more  bollow,  and  more  refle£l» 
ed  outwards,  and  confequently  further  removed  from 
each  other,  in  order  to  widen  the  lower  part  of  their 
Momen,  and  for  the  better  fupport  of  the  impreg- 
atcd  uterus. 

The  ridge  on  the  upper  part  of  the  os  pubisy  is 
larger  in  fuch  women  as  have  born  children,  being 
jcxtended  by  the  ftrong  a6lion  of  the  inufculi  reEli  ab- 
dominis. 

The  cartilage  between  the  two  cjfa  pubis,  efpecially 
in  women  who  have  born  children,  is  thicker  than 
in  men,  by  which  the  pelvis  is  more  capacious  in  fe» 

ales. 

The  conjoined  furfaccs  of  the  cjpi  pubis,  and  of  the 

^  i7inominata  and  facrum  are  lefs,  the  angle  under 
^t  fymphyfis  of  the  oJfa  pubis,  is  much  larger,  and  the 
rches  formed  below  and  behind  by  the  oJfa  ilium  and 
'ifchium  are  wider,  which,  with  the  ftraighter  os  facrum^ 
and  more  diftant  tubera  ifchii,  leave  a  larger  paflagc 
for  the  exclufion  of  the  child  in  birth. 

The  great  tuberofity  of  the  oJfa  ifchium,  is  flatter 

women  than  in  men,  becaufe  it  is  more  prefTed 
epon  in  the  fedentary  life  which  females  enjoy. 

In  confequence  of  iht  pelvis  of  women  being  wid- 
fer,  the  articulations  of  their  thigh-bones  muft  be 
farther  removed  from  each  other :  and  therefore  a 
larger  fpace  is  left  for  the  procreation  and  birth  of 
children  {b).-,  which  diftance  of  the  thighs,  may  be 

(one 
I    {a)  Chefelden*s  Anatomy,  book  I.  chap.  3, 
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one  reafon  why  women  in  running  generally  flruffl 
more  from  one  fide  to  the  other  than  men,  to  preferv 
the  centre  of  gravity  of  their  bodies  from  falling  to 
far  to  a  fide  of  the  joint  of  the  thigh  that  fupport 
them  when  the  other  is  raifed,  which  would  ea 
danger  their  tumbling  to  the  ground. 
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A. 

A  Cetabulum  of  ofia  innominata,  158. 

nL     Analyfis,  chemical,  of  bones,  1 1.     Phasnomenon  from  it,  J2. 

kpophyfes,  their  different  forts,  ufes,    i8,  19.     Many  fo  named  aro 

q)iphyfes,   19. 
Lppendices,   vid.  Epiphyfcs. 
Lcm-bonc,  vid.  Humeri  os. 
Lrthrodia,  31,  C3- 
Articulations,  29.     Symphyfis,    ibid.     Synarthrofis,  30.     Diartbro* 

fis,  30,  32.     Difpute  concerning  them,  31. 
llh-agalus,  221.     Its  articulation,  222.     Of  children,  228. 
Itfes,  or  the  firft  vertebra  of  the  neck,  133.     Of  infants,  134, 
Lxis,  or  third  vertebra  colli,  138. 


& 


B. 
Ones,  what,  4.     Their  plates,  ibid.     Fibres,  claviciili,  5.     Car^ 
celli,  6.     Aiteries,  7.     Veins,  8.     Nerves,    ibid.     Circulation 
•f  their  liquors,  nourifhment,   increafe,   decreafe,  9.     Phsenomena 
and  difeafes,  9,  10,  16,  26.     Tranfverfe  canals,   7,  10.     Longitu- 
dinal ones,   10.     Analyfis,   II.     Phaenomenon,  ufes,   12.     Perio- 
fteum  internum  and  marrow,  ibid.     Diftinguiihed  into  broad  and 
round,  16.  "^  Strength  increafed    by  being  hollow,   17.     Procefles, 
18.     Cavities,  19.     Epiphyfes,  20.     OfTification,  2%.     Phajnome- 
na,  26.     Articulations,  29. 
!reaft-bonc,  vid.  Sternum. 
litgma,  67. 
Jroad  bones,  their  ftrudhire,  16. 

C. 

'Alcis  OS,  223.     Of  children,  224. 

V^     Cancclli  of    bones,   6.     Corrugati,   cribriformcs,    reticularcs, 
lifts,  ibid. 

iinini  dente?,  1 1 8. 

Carpus  conllfts  of  eight   bones,  I93.     Its  figure,  fubftance,  articula- 
tion, motions,  19S.     Ufes;  of  infants,  199. 

!!Iartilagcs,  what;    their  plates,   fibres,  37.     VefTels,   ner^-es,   37,38* 
OffiFcation,  how  prevented,  38.     Their  ufes,  dileafes,  39,  40. 

Cavities  of  bones,  their  different  kinds,  19.     Ufes,  20. 

cervical   vertt;br2e,    their   diftinguitTiing    marks,    131.     AtJas,    ibid* 
Dcntata,  134.     Axis,  138.     Seventh,  ilid. 

|[Hfcck-boncs,  vkJ.  Malarum  oife. 

Ciavk'k^S 
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Clavicles,    175.     Internal  end,    ibid.     Body,    176.     External  end 

medullary    veffels,    fubftance,   articulation,    ibid.      Of    children 

ufes,  177. 
Claviculi  of  bones,  perpendicular,  oblique,  headed,  crooked,  5. 
Coccygis  OS,  I48.     Its  firO  bone,  ibid.     Its  %d,  3d,  4th  bones,  149 

150.     Subftance,  motion,  difeafcs,  ufes,  150,  151. 
Collar-bone,  vid.  Clavicle. 
Coronal  future,  50. 
Coftx,  vid.  Ribs. 
Cranium,  its  figure,  47.     Surfaces,  48.     Tables,  diploe,  49.     Con 

lifts  of  fix  proper,  50.  and  two  common  bones,  79.     Its  futures,  50 
Cubitus,  vid.  Fore-arm. 
Cuboides  os,  225.     At  the  birth,   226. 
Cuneiforme  os,  of  the  wrift,  195. 
Cuneiformia  ofTa,  of  the  foot,  externum,  226.     Medium  internum 

ibid.     At  the  birth,  227. 

D. 

DEntata,   or   2d   vertebra  of  the  neck,  134.     Its  diftingiiiihin 
marks,  135. ;  of  infants,  136. 
Dentes,  vid.  Teeth. 
Diarthrofis,  30,  32.     Its  three  fpecies,  Enarthrofjs,  Arthrodia,  Gin 

glimus,  31,  33. 
Digiti,  vid.  Fingers  and  Toes. 
Diploe  of  the  fkuU,  49. 
Dorfal  vertebrae,  their  diftinguiflbing  ftruflurf,  1 39.     Wherein  ^e: 
differ  from  each  other,  140. 

E. 

ENarthrofis,  31,  33. 
Epiphyfes,  19,  20.     Several  have  apophyfes,   20.     Their  ufes 

20,  21. 
Ethmoidal  future,  54. 
Ethmoides  os,  its  cribriform  plate,  80.     Nafal  plate,  ibid.     Ccllv 

lae,   ofla  fpongiofa,  Ei.     Connection,   ufes,  82.     Morbid  phaenc 

mena;  of  a  child,  83. 
Extremities  inferior,  confift,  each,  of  thigh,  206.  lee,  210.  foot,  22C 
— — — —  fuperior,  174.  confift,  each,  of  fhoulder,  175.  arm,  183 

fore-ann,  187.  hand,  193.     U^s,  205. 

F. 

FAce,  90.     Compofed  of  upper  jaw,  ibid.     Lower  jaw,  108. 
Female  Ikeleton,  diftinguiftiing  raarks  of  it,  233. 
Femoris  os,  206.     Its  upper  end,  ibid.     Body,  208.     Lower  enc'j 

209.     Of  infants,  its  articulation  and  motions,  210. 
fibula,  its  upper  end,  214.     Body,  ibid.     Inferior  end,  216.    Il 

articulation,  ufes,  217. ;  of  infants,  ibid. 

Fingers,  their  bones,  phalanges,  204.     ift,  ibid.     2d,  3d,  205.    li' 

dicis,  of  middle,  annular,  little  finger,  ibid.  / 

FontanclM 
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'ontanelle,  67. 

•oot,  compofed  of  tarfus,  220.  Metatarfus,  228.  Toes,  230.  Its 
motion,  222. 

■ore-arm,  187.     Confifts  of  ulna,  ibid.     Radius,  190. 

"rontal-bone,  ^7.  Its  external  furface,  procefTes,  cavities,  ibid.  Fo- 
ramina, 58.  Internal  furface,  59.  Foramen,  60.  Subftance, 
fmufes,  61.     ConnedHon,  63.     Ufes;  of  children,  64. 


[nglimus,  its  fpedes,  31,33. 
Gomphofis,  30. 


HAnd,  T93.    Confifts  of  carpus,  ibid.    Metacarpus,  199.  Fingers, 
202. 
^armonia,  30. 

{aunch-bones,  vid.   Ilium  offa. 

lead,  confirts  of  cranium,  47.     Fa€C,  90.     Its  motion,  1 3 6. 
{eel-bone,  vid.  Calcis  os. 
lip-bone,  vid.  Os  Ifchium. 

Iiimeri  os,    183.     Its  upper  end,  ibid.     Body,    184.     Lower  end, 
ibid.     Subllance,  articulation,   186.     Motion,  ibid.     Of  children, 
187. 
lyoides  OS,  122.     Its  body,  ibid.     Cornua,  123.     Appendices,  ibid. 
1^    Ligaments,  fubftance,  conne<ftion,  ufes;  of  children,  124. 

I. 

W'^w,  lower,  vid.  Maxilla  inferior. 
upper,  vid.   Maxilla  fuperior. 

lirim  ofla,  151,  Spine,  dorfnm,  ibid.  External  furface,  T52.  In- 
terior furface,  153.  Medullary  vcflels,  fubftance  ;  of  a  child,  I54. 
ifores  dentes,  117. 
nnonainata  olla,  1.51.  Compofed  of  os  ilium,  ibid.  Ifchium,  154. 
Pubis,  156.  Their  great  foramen,  157.  Acetabulum,  158.  In 
infants,  151,  159.  Conne<ftion,  ibid.  Phxnomena,  ibid.  Ufes, 
160. 

chium  OS,   154.     Procefs,  dcpreflions,  tuber,  IJ5.     Subftancc,  Ij6. 
Of  infants,  ibid. 


LAmbdoid  future,  50.     Its  additamenta,  ibid. 
Lattice-work  of  bones,  vid.  Cancelli. 
iCg,  compofed  of  tibia,  210.     Fibula,  214.     Rotula,  217.     Its  arti- 
ailation  and  motions,  2l8. 

iigaoients,  3s '     Their  fibres,  veflels,  nerves,  difeafes,  35*  36.     Ufes, 
phenomena,  36. 

[umbar  vertehrs,  their  particular  ftrufturc,  142.     DilTerenccs,  143. 
OS,  194. 

Magnum 
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M. 

MAgnum  OS,  of  the  wrift,  196. 
Malarum  ofTa,  their  procefles,  95.     Holes,  fubftance,  Conaec 

tion,  96.     Of  infants,  ibid. 
Marrow,  what,  13.     Its  chemical  anal yfis,   its  arteries,  veins,.  «erws 

ibid.     Difeafes,  I4.     Tranfverfe  and  longftudinal  canals   for  con 

veying  it,  lo,  I5.     Ufes,  15.     Phenomena  and  difeafes,  14,  16. 
Maxilla  inferior,  108.     The  chin,  fides,   bafe,  109.     Pha:nomena 

angles,  procefTes,    110.     Foramina,   fubftance,  no,  III.     Articu 

lation.  III.     Motions,  I12.     Of  infants,  ufes,  II3. 
--      —  fuperior,  confifts  of  13  bones,  91.     Their  conneiftion,  ibid. 
Maxillaria  ofla,  their   procefTes,    97.     Cavities,  98.     Foramina,  99 

Sinufes,   100.     Morbid  phaenomena,  ibid.     Subftance,  connection 

101.     Ufes;  of  children,  102. 
Metacarpus,  compofed  of  four   bones,  199.     Subftance,  at  the  birth 

articulation,  aoo.     Figure,  ufes,  digiti  indids,  aoi.     Media,  ibid 

Annularis,  minimi,  202. 
Metatarfus,  compofed  of  five  bones,  228.     Pollicis,  ift,  ibid,    sd,  3d 

4th,  2-29.  Digiti,  230. 
Molares  dentes,  117,118. 
Mucilaginous   glands,  40.      Liquor  fecreted  by  them,   ibid.     The! 

cellular  fubftance,  veflcls,  nerves,  difeafes,  41.     Ufes,  42.     Ph«no 

mena,  ibid. 

N. 

NAfi  ofTa,  their  fides,  93.     Connccftion,  ufes ;  of  an  infant,  94. 
Naviculare  os,  of  the  tarfus,  224.     Of  children,  22j. 
Neck,  vid.  Cervicle  vertebrx. 

O. 

OCcipitis  OS,  73.     Its  external  furface,  74.     Procelfes,  ibid.     In 
ternal  farface,  76.     Holes,  77.     Subftance,  78.     Connection 
Ibid.     Ufes,  in  infants,  79. 
Ditification  of  bones,  2r2.     Accounted   for  from  particular  difpofitiot 
of  vefTels,  and  from  prefllire,  23.     PhaEnomena,  22,  26.     Its  hi 
ftory,  27. 
Oftcogenca,  its  hiftory,  27.     Of  what  ufe,  28. 

P. 

PAlati  OS,  102.     Its  fquare  palate-plate,  ibid.     Pterygoid  proeefs 
nafal  lamella,  103.     Orbitar  proeefs,  104.     Subftance,  connec-, 
tion,  ufes,  1 05.     Of  children  ;  ^Kfeafcs,  ibid. 
Parietal   bones,   their   external  furface,    64.     Internal   furface,   6;S 
Subftance,   ibid.     Connexion,  ufes;    of   children,  66.     PraCtfca 
obfervations  concerning  bregma,  67. 
Patella,  vid.  Rotula. 

Pelvis,  151, 160.    Confifts  of  os  facrum,  144.    Coccygis,  14S.  Offi 
inttomiaata,  15 1,  ^ 
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^riclioadrlnm,  'ts  vcfTels,  37. 

eriofteum    externum,  I.     Its  6bi-es,  ibid.     Arteries,  veins,    nerves, 
2,  3.     Ufes,  T,.     Difeafes,  4. 

internum,  its  ftni<fture,  ufes,  12,  13. 

halanges  of  the  fmgers,   204. 

toes,   230. 

ihtorme  os  of  the  wriO,  195. 
lates  of  bones,  their  fibres,  4. 
ollicis  manus  oda,  vid.  Thumb. 

pedis  o/Ta,  vid.  Toes. 

ores  tranfverfe  and  longitudinal  of  bones,  7,  10.     Their  ufes,  ij. 

[■oceffes  of  bones,  vid.  Apophyfes. 

ibises,  156.     Subffence;  of  children,  157. 

R. 

RAdius,  its  upper  end,  190.  Body,  ibid.  Lower  end,  191.  Of 
children,  articulation,  192. 
ibs,  161.  Their  middle,  polieiior  end,  162.  Anterior  end,  fub- 
ftance,  cartilages,  163.  Articulation  :ind  motion,  164.  Differ 
from  each  other,  ibid.  Dillinguiriied  into  true  and  falfc,  165. 
Diftinguiftiing  marks  of  ift,  2d,  3d,  4rh,  5th,  6th,  7th,  llth,  12th, 
167.     Of  infants,  168.     Motion,   16?,,  i  73. 

Dtula  dcfcribed,   217.     Its   fubrtancc,   218.     Articulation;    of  chil- 
dren, ibid. 
Mind  bones,  their  ftrufhire,  16.     Strength  how  increafcd,  17. 

S. 
Acrum   os,  its  body,  T44.     ProceHes,    oblique,  tranfverfe,  145. 
>     Spinal,   146.     Foramina,  ibid.     Subftance,    articulation,   I47. 
Ufes;  of  children,  148. 
gittal  future,  51. 
iphbid  bone  of  the  wriO,  194. 

?pula,  177.     Its  bale,  inferior  cofla,  178.     Superior  corta,  dorfum, 
anterior  furfacc,    179.     Proccilcs,   fpine,   acromion,  coracoid  pro- 
cefs,    180.      'ihird  proccfs,    medullary   veflcls,     iBl.     Subftancc, 
articulation,  ibid.     Ufes;  of  children,  183. 
lyndelefis,  30. 

'amoid  bones,  how  formed,  231.     Where  to  be  found,  ibidt 
arc-bone,  vid.  OfTa  Pubis.  r^.  ^ 

aulder,  confiftsof  clavicle,  175.  and  fcapula,  177. 
Mjider-blade,  vid.  Scapula. 
Tus  frontales,  61.     Sphenoidal,  88.     Maxillary,  ico. 
tieton,  natural,  artificial,  45.     Situation  of  the  bones,  46.     Dlvid- 
;d  into  Head,  47.    Trunk,  124.   Extiemitics,  fopcrior,  174.    Infc- 
•ior,  206. 

B^—  of  a  female,  its  differences  from  that  of  the  male,  233. 
ill,  vid.  Cranium. 
lenoid  bone,  83.     Its  external  furface,  procefles,  ibid.     Cavities, 
55.     Internal    furface,    86.     Holes  proper,    ibid.     Common,    88. 
Sinufcs,  ibid.     Subftance,  connc£lion,  89.     Ufes ;  of  children,  90. 
X  Sphenoidal 
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Sphenoidal  future,  54. 

Spine,  its  fhape,  124.    Confifts  of  true  vertebrae,  125,  and  falfc,  ^4, 

Spongiofa  inferiora  ofia,  loj.     Their  fubftance  connexion,  ufes;   t 

children,  106. 

— — fuperiora  ofIa,  8r. 

Squamous  futures,  52.     How  formed,  s^. 

Sternum,  169.     Its  fubftance,  ibid.     Firft  bone,  170.     Second  boiii 

171.     Xiphoid  cartilage,  ibid.     Difcafes,    17J.     Connexion ; 

children,  ibid.     Ufes,  motion,  173. 
Suture,  30.     How  formed,  ibid. 
of   the   cranium,  50.     Coronal,   lambdoid,    ibid.     Sagitta 

51.     Squamoas,  52.     Ethmoidal,  fphenoidal,  tranfverfc,  zygom 

tic,  54-     Ufes,  55- 

of  the  face  diftinguiflicd  by  names,  91.     U/es,  93. 


Symphyfis,  divided  into  fynchondrofis,  fyncurofis,  fyflarcofis,  29. 
Synarthrofis,  divided  into  future,  harmonia,  gomphofis,  fchyndclefi 

50. 
Synchondrofis,  29. 
Syneurofis,  30. 

Synovia  of  joints,  what  compofed  of,  4I,     Its  ufes,  difeafes,  42. 
Syflarcofis,  30. 


T 


T. 

Arfus  confifts  of  feven  bones,  220.     Its  articulation,  222.    Uf< 
ibid.  227.  :  . 


Teeth,   113.      Their  bafe,  roots,    pcriofteum,  fubftance,   114.    C 

nals,  115.     Veflels,  ibid.    Formation,  116.    Shedding,  ibid.    Co 

neftion,  ufes,  1 1 7.    DiftinguiOied  into  incifbres,  ibid.   Canini, 

lares,  118.     Phaenomena,  120,  &c. 
Temporal  bones,  67.     Their  externa!  furface,  proceflcs,  68.     Ca^ 

tics,  69,  73.     Holes,  70.    Intcrmal  furface,  71.    Proccfles,  cavitit 

hoks,  72.     Subftance,  ibid.     Connexion,  73.     Ufes;  of  infani 

ibid. 
Thigh-bone,  vid.  Femoris  os. 
Thorax,  160.     Confifts  of   vettebraB,   139.     Ribs,   161.     Steraw 

169.     Its  motion,  1 73. 
Thumb  confifts  of  three  bones ;    the  firft,  its  articulation,  202.    u 

the  time  of  birth,  203.     Second  bone,  its  articulation,  ibid.  Tht 

bone,  204. 
Tibia,  its  upper  end,  cartilages,  all.     Body,  212.     Lower  end,  41 

Articulation  ;  of  children,  2I4. 
Toes,  230.     differ  from  the  fingers,  ufes,  ibid.     Of  children,  33I. 
Tianfvcrfe  future,  54. 
Trapezium  os,  196. 
Trapezoides  os,  ibid. 
Triquetra  ofla,  5 1. 
Trochoides  GingUmus,  s^. 
Trunk  of  the  (kelcton  confifts  of  the  fpiilc,  1^4'     Pdvis,  IJt,  tl 

Thorax,  ibid. 
Turbimta  ofla,  vid.  Spongio/a* 
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u. 

'^  tLna,  it?  upper  end,  187.     Body,  189.     Lower  end,  ibid.     Ar- 

^     ticuktion,  190.     Of  children,  192. 

flcifarmc  os  of  the  wrifi,  197. 

tiguis   ofla,    their  furfaces,  94.      Subflance,    connexion,    ufcs,    95. 

Morbid  Phaenomcna;  of  children,  ibid. 


V. 

ErtebrSE  cervical,  vid.  CerA'ical. 
dorfal,  vid.  Dorfal. 
falfe,  compofed  of  os  facrum,  144.     Cocq'gis,  148. 


iTErtebra 


— — —  lumbar,  vid.  Lumbar. 

true,  their  bodies,  cartilages,  125.     Procefies,  ligaments, 

foramina,  127.  Articulations,  pha:nomcna,  128.  Of 
infants,  129.  Difeafes,  130.  Divided  into  cervical, 
I. 3 1,  dorfal,  139.  lumbar,  142,  Ufcs,  iccured  from 
luxations,  143,  144. 
flcls  of  pcriofteum,  2.  Of  the  bones,  7.  Of  the  inanow,  ij.  Of 
ligaments,  35.  Cartilages,  37.  Ivlucilaginous  glandi,  40. 
■mer,  106.  Its  figure,  fituation,  107.  Subftance,  conncdlion,  ufcs, 
108. 

W. 

TOmcn,  the  difTercnccs  of  their  bones  from  tliofc  of  men,  aj3. 
'      Wormiana  ofTa,  vid.  Triquetra. 
ift,  vid.  Carpus. 

X. 

Iphoid  cartilage,  171.     Its  difeafes,  17a. 


Ygoma,  68. 

(    Zygomatic  future,  54. 
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PREFACE 

To  the  Seventh  EoiTioi^f. 


8EING  informed  that  the  following  Eflays 
have  been  ufeful  to  the  fludents  in  anato- 
ly,  I  have  caufed  them  to  be  reprinted,  with 
ich  amendments  as  I  thought  neceffary. 
That  ofFence  might  not  be  given,  I  have 
'eated  all  the  opinions  concerning  the  dif- 
utcd  phyfiology  of  the  nerves  with  that  de- 
:rence  which  the  uncertainty  of  the  fub- 
:^  required ;  and  have  not  only  concealed  the 
ames  of  the  writers  whofe  fentiments  were 
iifercnt  from  mine,  but  have  fhunned  quota- 
ons  from  thofe  whom  I  approve,  Icfl  the 
nowlcdge  of  the  latter  fliould  be  a  key  to  dif- 
over  the  former  by. 

Defcriptions  of  the  very  minute  ramifications  of 
le  nerves  are  obfcure  to  the  young  gentlemen 
)r  whofe  ufe  I  write ;  and  therefore  I  have 
iken  notice  only  of  the  larger  branches  in  the 
efcriptlon  of  the  particular  nerves. 
The  firft  occafion  of  my  publiflaing  my  great 
after  Boerh?.ave's  do(ftrinc  concerning  the 
ftole  and  Diailole  of  the  heart,  was  to  pre- 
nt  the  imputation  I  might  have  Iain  under  of 
liming  it  to  myfelf,  when  my  worthy  Mafter 
d  good  friend  Mr.  Chcfelden  inferted  it  into 
s  anatomy,  as  communicated  by  me,  without 
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2^8  PREFACE. 

mentioning  Boerhaave's  name.  Having  no\ 
taken  away  all  grounds  of  fuch  imputation,  an( 
the  doflrine,  though  firaple  and  beautiful,  no 
appearing  fufficient  to  account  for  the  phasno 
mena  of  the  motions  of  the  heart,  I  have  omit 
ted  it  in  this  edition. 

The  defcription  of  the  receptaculum  chy] 
and  thoracic  duft  is  more  accurate,  than  in  th 
common  fyftems  of  anatomy ;  and  on  that  acl 
count  is  here  republiftied. 

The  corre<Slions  and  additions  made  in  thi 
edition  of  the  anatomy  of  the  bones,  and  <3 
thefe  EfTays,  ftiow,  that  I  pretend  not  to  Per 
fe61:ion  ;  but  I  would  however  wifh,  that  n 
more  faults  were  imputed  to  rac  than  what  ar 
really  my  own. 
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Of  the  Nerves  iii  general, 


i.TT^HE  numerous  turns    which   the  carotid  and 
'.     I  vertebral  arteries   make   before   they   pafs 

-»-  through  the  dura  mater^  thefe  arteries  hav-« 
ing  neither  fwelling  mufcles  nor  prelTure  of  the  at- 
mofpherc  to  aflifl:  the  courfe  of  the  blood  in  them 
after  they  enter  the  fcull,  and  their  divifion  into  innu- 
merable communicating  branches  in  the  pia  mater,  and 
its  procefles,  fhew,  that  the  liquors  mud  move  more 
flowly  and  equally  in  them  than  in  moft  other  parts 
of  the  body. 

2.  By  the  afliflance  of  inje£lions  and  microfcopes, 
the  very  rninute  branches  of  thefe  veflels  {§  i.)  are 
difcovered  to  go  from  the//-3  mater  into  the  cortex, 
cineritious,  or  alhy-coloured  part,  of  the  cerebruvj, 
cerebellum^  "^nd/pinal  marrow ;  whereas  we  can  only 
fee  longitudinal  vefTels,  without  numerous  ramifica- 
tions or  reticular  pkxufes,  in  the  white  medullary 
fubfLance  of  thefe  parts. 

3.  The  continuity  of  the  cortex  with  the  medulla  of 
the  encephahn  z\\i\  jyinal  marronv  is  obfervable  with 
the  naked  eye,  and  is  more  diltinclly  feen  with  the 
afliftancc  of  a  microfcope. 
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4.  In  diffe£^ing  the  brain  and  cerebellitmy  we  fe< 
the  fmall  beginnings  of  the  medulla  proceeding  fron 
the  cortex^  and  can  trace  its  gradual  increafe  by  th( 
addition  of  more  fuch  white  fubftance  coming  fronr 
the  cortex. 

5.  Both  thefe  fubftances  (§4)  are  very  fucculentj 
for,  being  expofed  to  the  air  to  dry,  they  lofc  more  O) 
their  weight  than  moil  other  parts  of  the  body  do.    j 

6.  In  feveral  places  we  can  obferve  the  medulla  tc 
be  compofed  of  fibres  laid  at  each  others  fides.  \ 

7.  The  medullary  fubftance  is  employed  in  form- 
ing the  white  fibrous  cords,  which  have  nowthe  namt 
of  nerves  appropriated  to  them.  Within  the  fcull  wfi 
fee  the  nerves  to  be  the  medullary  fubftance  continued 
and  the  fpinal  tnarroiv  is  all  employed  in  forming 
nerves. 

8.  The  common  opinion  concerning  the  rife  of  th( 
nerves,  founded  on  a  fuperficlal  infpedtlon  of  thoA 
parts,  is,  that  the  nerves  are  propagated  from  thai 
fide  of  the  encephalon^  at  which  they  go  out  of  th 
fcull.  But  it  having  been  remarked,  after  a  mon 
ftri<Sl  inquiry,  and  preparing  the  parts  by  maceratior 
in  water,  that  the  medullary  fibres  decuflate  or  crofj 
each  other  in  fome  parts  of  the  medulla  j  as  for  ex 
ample,  at  the  corpus  annulare ^  and  beginning  of  th( 

fpinal  mar ronv  \  And  pradlical  dbfervators  having  rC" 
lated  feveral  examples  of  people  whofe  brain  was  hurl 
on  one  fide,  while  the  morbid  fymptom,  palfy,  ap- 
peared on  the  other  fide  of  the  body,  of  which  1 
have  feen  fome  inftances  ;  and  experiments  made  or 
brutes  having  confirmed  thefe  obfervations,  it  has  beer 
thought,  that  the  nerves  had  iheir  rife  from  that  fide 
of  the  encephaloHy  which  is  oppofite  to  their  egreff 
from  the  fcull.  It  may  however  ftill  be  faid,  that 
this  laft  opinion  is  not  fully  demonftrated,  becaufe  a, 
decuflation  in  fome  parts  is  not  a  proof  that  it  obtains 
univerfally  ;  and  if  there  are  examples  of  palfy  oi 
the  fide  oppofite  to  where  the  lefion  of  the  brain  was, 
there  are  alfo  others,  where  the  injury  done  to  the 
brain  and  the  palfy  were  both  on  the  fame  fide. 

9.  The 
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J.  9.  The  nerves  are  compofed  of  a  great  many 
iVreads  lying  parallel  to  each  other,  or  nearly  fo,  at 
their  exit  from  the  medulla. 

I  This  fibrous  texture  is  evident  at  the  origin  of  moft 
>f  the  nerves  within  the  fcull ;  and  in  the  cauda  equi- 
^a  of  the  fpinal  marroiv^  we  can  divide  them  into 
^uch  fmall  threads,  that  a  very  good  eye  can  fcarce 
jerceive  them  ;  but  thefe  threads,  when  looked  at 
iirith  a  microfcope,  appear  each  to  be  compofed  of  a 
weat  number  of  fmaller  threads. 

10.  How  fmall  one  of  thefe  fibrils  of  the  nerves 
is,  we  know  not ;  but  when  we  confidej:  that  every, 
hren  the  moft  minute  part  of  the  body  is  fenfible,  and 
hat  this  muft  depend  on  the  nerves  (which  all  con- 
oined,  would  not  make  a  cord  of  an  inch  diameter) 
»eing  divided  into  branches  or  filaments  to  be  dif- 
)erfed  through  all  thefe  minute  parts,  we  muft  be 
onvinced  that  the  nervous  fibrils  are  very  fmall. 
rom  the  examination  of  the  mimmutn  vifibiley  it  is 
emonftrated,  that  each  fibre  in  the  retina  of  the  eye 
r  expanded  optic  nerve,  cannot  exceed  the  fize  of 
he  32,400  part  of  a  hair. 

11.  The  medullary  fubftance,  of  which  the  ner- 
■ous  fibrils  are  compofed,  is  very  tender,  and  would 
»ot  be  able  to  refift  fuch  forces  as  the  nerves  are  ex- 

>  l|»ofcd  to  within  the  bones,  nor  even  the  common 
brce  of  the  circulating  fluids,  were  not  X.\\t pia  matery 
lad  tunica  arachnoides  continued  upon  them  \  the  for- 
ner  giving  them  firmnefs  and  ftrength,  and  the  lat- 

'••er  furniftiing  a  cellular  coat  to   connect  the  threads 
^f  the  nerves,  to  let  them  lie  foft  and  moift,    and  to 
upport  the  vefiels  which  go  with  them. 
It  is  this  cellular  fubftance  that  is  diftended  when 

:2  pir  is  forced  through  a  blow-pipe  thruft  into  a  nerve, 
ml  that  makes  a  nerve  appear  all  fpongy,  after  being 
iftended  with  air  till  it  dries;  the  proper  nervous 
^brils  ftirivelling  fo  in  drying,  that  they  fcarce  can 
e  obferved. 

1  12.  Thefe  coats  (§  11.)  would  not  make  the  nerves 
JOng  enough  to  bear  the  ftretching  and  prcffure  they 
'  arc 
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are  expofed  to  in  their  courfe  to  the  diiFerent  parts  o 
the  body;  and  therefore,  where  the  nerves  go  out  a 
the  holes  in  the  cranium  znd  fplney  the  dura  mater  i 
generally  wrapt  clofely  round  them,  to  collect  thei' 
difgregated  fibres  into  tight  firm  cords ;  and,  that  th< 
tenfion  which  they  may  happen  to  be  expofed  to,  ma' 
not  injure  them  before  they  have  got  this  additiona 
coat,  it  is  firmly  fixed  to  the  fides  of  the  holes  in  thi 
bones  through  which  they  pafs. 

13.  The  nervous  cords  thus  compofed  of  nervou 
fibrils,  cellular  coat,  pia  and  dura  matery  have  fucll 
numerous  blood-vcflels,  that  after  their  arteries  onl- 
are  injected,  the  whole  cord  is  tinged  of  the  colou 
of  the  inje6led  liquor;  and  if  the  injection  is  pufhe* 
violently,  the  cellular  fubftance  of  the  nerves  is  a 
laft  difiended  with  it. 

14.  A  nervous  cord,  fuch  as  has  been  juft:  now  de 
fcribed,  (§  13.),  has  very  little  clafticity,  compare 
with  feveral  other  parts  of  the  body.  When  cut  ou 
of  the  body,  it  does  not  become  obferveably  fhorter 
■while  the  blood-veflels  contract  three  eighths  of  thei 
length. 

15.  Nerves  are  generally  lodged  In  a  cellular  0 
fatty  fubftance,  and  have  their  courfe  in  the  interfti 
ces  of  mufcles,  and  other  a6live  organs,  where  the 
are  guarded  from  prefTure ;  but  in  feveral  parts  the 
are  fo  placed,  as  if  it  was  intended  that  they  fhoul- 
there  fufFer  the  vibrating  force  of  arteries,  or  th 
preflure  of  the  contracting  fibres  of  mufcles. 

16.  The  larger  cords  of  the  nerves  divide  int< 
branches  as  they  go  off  to  the  different  parts;  th 
branches  being  fmaller  than  the  trunk  from  whid 
they  come,  and  making  generally  an  acute  angl 
where  they  feparate. 

17.  In  feveral  places,  different  nerves  unite  into  on 
cord,  which  is  commonly  larger  than  any  of  th 
nerves  which  form  it. 

18.  Several  nerves,  particularly  thofe  which  ar 
diftributed  to  the  bo  vels,  after  fuch  union,  (§  17.) 
fuddenly  form  a  hard  knot  confiderably  larger  thai 
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ill  the  nerves  of  which  it  is  made.     Thefe  knots  were 
:alled  corpora  olivarioy  and  are  now  generally  named 
5  'anglmis. 

19.  The  ganglions  have  thicker  coats,  more  nume- 
ous,  and  larger  blood-vcfiVls  than  the  nerves;  fo  that 
jhey  appear  more  red  and  mufcular.  On  dilTecling  the 
ganglions,  fibres  are  feen  running  longitudinally  in 
ihcir  axes,  and  other  fibres  are  derived  from  their 
ides  in  an  oblique  dire<n:ion  to  the  longitudinal  ones. 
2C.  Commonly  numerous  fmall  nerves,  which  con- 
linftly  are  not  equal  to  the  fize  of  the  ganglion^  arc 
pnt  out  from  it,  but  with  a  ftru£lure  no  way  dif- 
prent  from  that  of  other  nerves. 

21.  The  nerves  fent  to  the  organs  of  the  fenfes, 
)fe  there  their  firm  coats,  and  terminate  in  a  pulpy 
ibftance.  The  optic  nerves  are  expanded  into  the 
)ft  tender  webs,  the  retina.  The  auditory  nerve  has 
;arce  the  confidence  of  mucus  \n  the  vejlibulum,  ccch^ 
^,  zvA  femicircular  canals  oi  eiiv-h  ear.  The  papilLe 
fthe  nofe,  tounge,  and  ficin,  are  very  foit. 

22.  The  nerves  of  mufcles  can  likeways  be  traced 
11  they  feem  to  lofe  their  coats  by  becoming  very 
ft ;  from  which,  and  what  we  obferved  of  the  itw^ 
tory  nerves  (§  21.),  there  is  reafon  to  conclude,  that 
iC  mufcular  nerves  are  alfo  pulpy  at  their  terniina- 
ons,  which  we  cannot  indeed  profecute  by  diflcction. 

23.  It  would  feem  necefiary  that  the  extremities  of 
e  nerves  fliould  continue  in  this  fofc  flexible  ftate, 
21.  22.),  in  order  to  perforip  their  funtlions  right: 

pr,  in  proportion  as  paits  become  rigid  and  firm  by 
^'C,  or  any  other  caufe,  they  lofe  of  their  fenfibility, 
id  the  motions  are  more  diificultly  performed. 
^24.  Though  the  fibres  in  a  neivous  cord  are  firm- 
conne£led,  and  frequently  different  nerves  join  in- 
.one  trunk,  or  into  the  fame  ganglion  \  yet  the  fen- 
^.ion  of  each  part  of  the  body  is  fo  very  diftincl, 
id  we  have  fo  much  the  power  of  moving  the  muf- 
V.%  feparately,  that,  if  the  nerves   are   principal    a- 

ints  in  thefe  two  fundions,  which  I  fhall  endeavour 
prove  they  are,  we  have  rcafon  to  believe  that  there 
Y  is 
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is  no  union,  confufion,  or  immediate  communicati( 
of  the  proper  nervous  fibrils,  but  that  each  fibre  r 
mains  diftinft  from  its  oiigin  to  its  termination. 

25.  Changes  produced  any  way  upon  the  coats 
the  nerves,  cannot  however  mifs  to  affe£l  the  nervo 
fibrils.  The  cellular  fubftance  may  be  too  full  of  J 
quor,  or  may  not  fupply  enough  ;  the  liquor  may  n 
be  of  a  due  conlitlence,  or  it  may  be  preternatural 
cib{lru£i;ed  and  colle6led.  The  pia  or  dura  matt 
may  be  too  tenfe,  or  too  lax ;  their  vefTels  may  be  o 
ftrufted  \  their  proper  nerves  may  be  violently  irrita 
cd,  or  lofe  their  power  of  acting-,  and  a  great  mai 
other  fuch  changes  may  happen,  which  will  not  on 
occafion  diforders  in  particular  nerves,  but  may  be 
caufe  of  xhcfympathy  fo  frequently  obferved  amoi 
the  nerves  ;  which  is  fo  neceliary  to  be  attentively  r 
garded  in  a  great  many  difeafes,  in  order  to  difcoVj 
their  true  ftate  and  nature,  that,  without  this  knoi 
ledge,  very  dangeious  miftakes  in  the  practice 
phyfic  and  furgery  may  be  committed. 

26.  Many  experiments  and  obfervations  concur 
proving,  that  when   nerves   are   comprefled,  cut, 
any  other  way    deftroyed,  the   parts   ferved   by  fu 
nerves,  farther  from  the  head  or  fpine  than  where  t 
injuring  caufe  has  been  applied,  have  their  fenfatior 
•motions,  and  nourifhment  weakened  or  loft,  while 
fuch  effe£i:s  are  feen  in  the  parts  nearer  to  the  orig 
of  thofe  nerves  ;  and  in  fuch  experiments  where   t 
caufe  impeding  the  nerves  to  exert  themfelves  coi 
be  removed,  and  the  ftru£lure  of  the  nerves  not  i 
jured,  as  for  example,  when  a  ligature  made  upon 
nerve,  and  flopping  its  influence,  has  been  taken  awj 
the  motion  and  fenfation  of  the  parts  foon  were  1 
flored.     From  which  it  would  appear,  that  the  nen^ 
Tvre  principal  inftruments  in  our  fenfations,  motioi 
and  nourifliment ;    and  that    this   influence   of  1 
nerves  is  not   inherent  in   them,  without  the  coi 
munication  between  thcfe  cords  and  their  origin 
preferved. 
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I  This  conclufion  Is  jufi;,  notwithftanding  thatfome- 
imes,  upon  cutting  a  nerve,  the  efFeifts  above  mcn- 
ioned  have  been  felt  for  a  fhort  time;  but  afterwards 
he  perfon  was  fenfiblc  of  no  numbncfs  or  immobi'i- 
yi  for  Vt^here-ever  this  is  faid  to  have  happened,  the 
ut  nerve  was  only  one  of  feverai  which  were  fent  to 
he  member ;  the  want  of  whofe  influence  was  felt 
io  longer,  than  till  the  habit  was  acquired  of  per- 
orming  the  functions  eafily  by  the  other  nerves. 

Nor  is  it  of  greater  weight  as  an  obje£lion,  that 
bmetimcs  when  a  ligature  is  drawn  very  hard  upon 
^-  nerve,  and  then  is  taken  away,  the  iv:rve  never  a- 
ain  recovers  its  influence  upon  the  parts  it  is  dillribut- 
d  to  beyond  the  ligature,  but  is  of  as  little  effc£l  as 

it  had  been  cut  through  ;  which  is  to  fay,  that  its 
lixtur^  has  been  altered  beyond  recovery.  The  (my^c 
ling  is  to  be  feen  by  tying  a  thread  tight  round  a 
:nder  twig  of  any  vegetable  ;  it  decays. 

27.  Experiments  and  obfervations  ihew  100,  that 
/hen  parts  01  the  encephaloti  or  fp'inal  marroiu  have 
een  initated,  comprefied,  or  dcftroyed,  the  parts  of 
ie  body,  whofe  nerves  had  their  origin  from  fuch 
fFe£ted  parts  of  the  enccphalon  ov  fpinal  marronoy  be-» 
ome  convulfed,  paralytic,  infennble,  or  wafted  ;  and 
1  fuch  cafes  where  the  injuring  caufe  could  be  re- 
lOved  from  the  origin  of  the  nerves,  the  morbid 
f'mptoms  obferved  in  the  paits  to  which  thefe  nerves 
^ere  diflribuied,  went  oft"  upon  the  removal  of  that 
'aufe.  From  which  it  is  thought  reafonable  •  con- 
kidc,  that  the  nerves  mufl  not  only  have  a  com- 
lunication  with  their  origin,  but  that  the  influence 
ley  have  upon  the  parts  they  are  diilributed  to,  de- 
jends  on  the  influence  which  they  derive  from  tlie 
iedulla  encephcdi  T^n^fpinnUs, 

28.  Though  &itfpinal  marronv  has  its  own  vefTels 
Tid  cineriticus  fubltance  which  afTifts  to  form  its  ;//r- 
ulla  ;  yet  a  very  large  fliare  of  the  mediillary  fub- 
ance  within  the  fpine  is  derived  from  the  cnccpkabtiy 
hofe  mcdului  olhvgata  defcends  from  the  head,  and 
e  influence  of  the  [pmal  murrow  on   its  nerves  de- 
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pcnds  in  a  great  meafure  on  this  medulla  oblongata  o. 
the  head.  Hence  an  injury  done  to  any  part  of  the 
fpinal  marrow^  immediately  affecls  all  the  parts  whofd 
nerves  have  uheir  origin  below  where  the  injuring 
caufe  is  applied.  A  luxation  of  a  vertcbra'm  the  loini 
makes  the  lower  extremities  foon  paralytic  ;  a  tranf- 
verfc  feclion  of  the  meduHa  at  the  firft  vertchra  of  th< 
neck,  f^on  puts  an  t'ciA  to  life. 

29.  If  fuch  caufes  produce  conftantly  fuch  effeftj 
(§  .6.  27.  2<S  )  in  us  and  other  creatures  living  ir 
nearly  the  fame  circumftances  as  we  do,  the  conclu- 
fions  already  made  muft  be  good,  notwithflandinj 
examples  of  children  and  other  creatures  being  bori 
without  Z'nz/V/j-  01  fpinal  marrow  ;  or  notwlthftandin^ 
that  the  brains  of  adult  creatures  can  be  much  chan- 
ged in  their  texture  by  difeafes  \  and  that  tortoifcs^  am 
iome  other  animals,  continue  to  move  a  confiderabl< 
time  after  their  heads  are  cut  off.  We  may  be  igno  | 
rant  of  the  particular  circumilances  requifite  or  ne^ 
cefTary  to  the  being  or  well-being  of  this  or  that  par 
ticular  creature,  and  we  may  be  unable  to  accoun 
for  a  great  many  phenomena  ;  but  we  muft  believi 
our  eyes  in  the  examination  of  fa6ls  •,  and  if  we  fe< 
conftantly  fuch  confequences  from  fuch  actions,  ;W« 
cannot  but  conclude  the  one  to  be  the  cau{e,  and  thi 
other  the  effccl.  it  would  be  as  unjuft  to  deny  th< 
conclu fions  made  in  the  three  preceding  articles,  be 
caufe  of  the  feemingly  preternatural  phenomena 
mentiBned  at  the  beginning  of  this,  as  it  would  bi 
to  deny  the  neceffity  of  the  circulation  of  the  blooc 
in  us  and  mofi  quadrupeds,  becaufe  a  frog  can  jumj 
jibout,  or  a  tortoife  can  walk  long  after  all  the  bowel, 
of  its  thorax  and  abdomen  are  taken  out,  or  becauf( 
the  different  parts  of  a  worm  crawl  after  it  has  beei 
cut  into  a  great  many  pieces.  It  is  therefore  almof 
liniverfally  allowed,  that  the  nerves  txyg  prhicipnl  in- 
Itrumerits  in  our  fenfations,  motion,  and  nouriiK. 
ment ;  ami  that  the  influence  which  they  have  is  com 
municated  from  their  origin,  the  encephalon  and  me 
dulla/pmaVts^     But  authors  are  far  from  agreeing  a 
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30ut  the  manner  in  which  this  influence  is  comnriuni- 
:ated,  or  in  what   way   nerves   a6l   to  produce  thefe 
^'.^fFeds. 

\.    30.  Some  alledge,  that  the  nervous  fibres  are  all  fo' 
^id  cords  acliug  by  elafiicity   or  vibration  ;  others    main- 
ain,  that  thofe  fibres  are  fmall  pipes   conveying  liquors^ 
>y  means  of  ivhich  their  ejfecls  are  produced. 

31.  The  gentlemen,  who  think  the  nervous  fibre* 
olid,  raiie  feveral  objections  to  the  other  docrrine  ; 
livhich  1  (hall  confuler   afterwards  ;  and  endeavour  to 

0  (hew  the  fitnefs  of  their  own  doctrine  to  account 
or  the  efTedls  commonly  obferved  to  be  prctluced  by 
he  nerves. 

The  objecls  of  the  fenfes  plainly  (fay  they)  make 
impulfes  on  the  nerves  of  the  proper  organs,  which 
tiufl  fliake  the  nervous  fibrils  :  and  this  vibration  mufi; 
e  propagated  along  the  whole  cord  to  its  other  extre- 
-lity  or  origin;  as  happens  in  other  tenfe  firings; 
nd  thefe  vibrations  being  differently  modified,  ac- 
ording  to  the  difference  of  the  objeo:,  and  its  diffe- 
mt  application,  produce  the  different  ideas  we  have 
f  objecls. 

32.  To  this  account  of  fenfation,  it  is  obje^led^ 
r//.  That  nerves  are  unfit  for  vibrations,  becaufe 
leir  extremities,  where  objecls  are  applied  to  them, 
•e  quite  foft  and  pappy  {\)  ix.)^  and  therefore  not 
ifceptible  of  the  vibrations  fuppofed  *,  and  if  there 
!)uld  be  any  little  tremor  made  here  by  the  impulfe 

obje£ls,  it  could  not  be  continued  along  the  ner- 
)us  cord,  becaufe  the  cellular  fubflance  by  which 
ch  particular  fibre  is  connected  to  the  neighbouring 
ies  (§  II.),  and  the  fatty  fubftance  in  which  the 
irvous  cord  is  immerfed  (§  15.),  would  foon  ftifie 
y  fuch  vibratory  motion. 

Kfecond  objediofi  to  this  doctrine  is,  that   fuppof- 
the  nerves  capable  of  vibrations  b-y  the  imprellions 

obje£^s,  thefe  vibrations  would  not  anfwer  the  de- 
'ti.  For  if  what  we  knov/  of  other  vibrating  firings, 
I  wit,  that  their  tone  remains  the  fame,  unlefs  their 

ture,  length,  or  tenfion  is  altered,  and   that  drffe- 
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rent  fubftances  ftriking  them  do  no  more  than  raajcc 
the  found  higher  or  lower  ;  if  thefe  properties  are  to 
t)e  applied  to  nerves,  then  it  will  follow,  that  thej 
fame  nerve  would  conftantly  convey  the  fame  idea 
with  no  other  variety  than  of  its  being  weaker  ani 
flronger,  whatever  different  obje6ts  v^^ere  applied  td 
it ;  unlefs  we  fuppofed  the  nerve  changed  in  its  tex* 
ture,  length,  or  tenfion,  each  time  a  different  obje£t 
is  applied;  which,  it  is  prefumed,  no  body  will  un- 
dertake to  prove  does  happen. 

Nay,  3^/)',  If  ever  fuch  a  variety  of  vibrations' 
could  be  made,  our  fenfations  would  notwithftandingpi 
be  confufed  and  indiflin£t,  becaufe  the  tremulous! 
nervous  fibre  being  iirmly  connedled  and  contiguous 
to  feveral  other  fibres  of  the  fame  cord,  would  necef. 
farily  fhake  them  too,  by  wliich  we  ihould  have  the' 
notion  of  the  object  as  applied  at  all  the  different^ 
parts  where  the  extremities  of  thefc  fibres  terminate' 

33.  In  whatever  way  the  favourers  of  the   dodrine' 
of  folid  nerves  pleafe  to  apply  the  elaftlcicy  of  nerves 
to  the   contradion    of  mufcles,  their  adverfaries  in-' 
fifl  that  nerves  are  too  weak  to  refift  fuch  weights  ajf 
the  m.ufcles  fuflain  ;  they  would  furely  break,  efpe*' 
cially  as  they  are  in  a  great   meafure,  if  not  wholly.l 
deprived  of  their   ftrong  coats  before    they  come  t<| 
the  part  of  the  mufcle   they  are   immediately  to 
upon  (§  22.) — The  nerves  being  found   to  have  litt 
or  no  elafticity  to  fliorten   themfelves  (§  14.),  fhewi 
them  altogether  unfit  for  fuch  an  ofHce  as  this  of  cott- 
tra£ling  mufcles  in  the  way  propofed   of  their  a6iin| 
by  elafticity  ;  and  when  a  nerve  is  viewed  with  a  mi 
crofcope  while  the  mufcles  it  ferves  are  in  a£lion,  n,(!  * 
contradlion  or  motion  is  obferved  in  it*— Nay,  if  thjejj  « 
were  elaftic,  they  would  equally  exert  their  power 'e 
contra6ling  mufcles  nearer  to   their  origin  as  well  a 
fartbicr  from  it,  when  they  were  put  into  contra£tioi   it 
or  vibration,  by  irritation  of  any  part  of  them.     Th 
former  however  does  not  happen.  ^   Pf| 

34.  As  a  farther  objeftion  againft    either  motioiPiii 
cr  fenfation  being  owing  to  the  elafticity  of  the  nerves 
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13  faid,  that  if  this  doctrine  was  true,  the  fenfa- 

ions  would  be  more   acute,  ?nd  the  contra£licns  01 

lufcles  would  be  greater  and  Wronger,  when  the  parts 

Tome  firmer  and  mere  rigid  by  age  •,  for  then  their 

llcity   is  increafed  :  Whereas,  on  the   contrary,  it 

pears  (§  23.)  that  then  the  fenfations  are  blunted, 
nd  mufcular  conira£lion  becomes  lefs  and  weaicer. 
'.  35.  If  the  nerves  were  granted  to  be  elaftic,  and 
p  com.m.unicate  a  fpringy  force  to  all  the  parts  they 
re  diftributed  to,  they  mighf  appear  necefTary  in  this 
iew  to  afiifl  the  application  of  the  nutritious  parti- 
les  of  the  fluids  to  the  fides  of  the  vciTels  which  thefc 
articles  were  to  repair  j  andfo  far  might  well  enough 
ccount  for  the  fliare  which  nerves  arc  thought  to 
avc  in  nutrition  :  But  if  we  cannot  m.ake  ufc  of  e- 
ifticity  in  the  other  two  funclicns,  fenfarion  and  mo- 
ion,  we  muft  alfo  endeavour  to  find  out  fomc  other 
vay  for  the  nerves  to  a6t  in  nutrition;  which  will 
e  done  afterwards. 

36.  Having  thus  ftated  the  reafons  for  and  again  ft 
he  nerves  ailing  as  folid  firings,  let  us  likewife  re- 
ite  the  arguments  for  nerves  being  pipes,  and  the 
ibjeclions  to  this  do£lrine. 

A  great  argument  of  thofe  who  think  the  nerves  to 
e  tubes  conveying  liquors,  is  the  (Irong  analogy  of  the 
irain  and  nerves  to  other  glands  of  the  body  and  their 
xcretoiics,  where  a  manifcft  fecretion  of  liquor  is 
(lade  in  the  glands,  to  be  conveyed  by  the  excreto- 
ies  to  the  proper  places  in  which  it  ought  to  be  de- 
oTited  :  They  think  that  the  vafcular  texture  of  the 
orUx  of  the  encephalon  'Audfpinal  ?narroiu  (§  2.),  the 
jbntinuation  of  the  cortex  in    forming   the  medullary 

bftance  (§  3.  4.),  the  fibrous  texture  (§  6.),  and 
ucculent  ftate  of  this  medulla  (§  5.),  and  its  being 
t'holly  employed  to  form  the  nerves  (§  7.),  where  the 
brous  texture  is  evident  (§  9.)  ;  all  thefe  things,  fay 
hey,  confpire  to  fliew  fuch  a  ftrong  analogy  between 
befe  parts  and  the  other  glands  of  the  body,  as  car- 
ies a  conviction  that  there  is  a  liquor  fecreted  in  the 
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eticephalon  znd  fpinal  marroiVj  to  be  fent   out  by  ^h 
nerves  to  the  different  parts  of  the  body.  , 

37.  The  following  objedtions  are  raifed  to  this  ar 
gument  in  favour  of  liquor  conveyed  in  the  nerves 
from  the  analogy  of  the  glands.  ly?.  Other  glands 
it  is  faid,  have  their  excretories  colledled  into  a  fe\ 
large  pipes,  and  not  continued  in  fuch  a  great  num 
ber  of  leparate  pipes,  as  far  as  the  places  where  th 
liquors  are  deposited  ;  which  laft  muft  be  the  cafe,  i 
the  nerves  are  the  excretories  of  the  glandular  brair 
2dly,  We  fee  the  cavities,  and  can  examine  the  li 
quors  in  the  excretories  of  other  glands  much  fmalle 
than  the  brain  ;  which  cannot  be  done  in  the  nerves 
3i/y,  If  the  nerves  were  pipes,  they  would  be  fi 
fmall,  that  the  attra6lion  of  the  liquors  to  their  fides 
would  prevent  that  celerity  in  the  motion  of  the  li 
quors,  which  is  requifite  to  fenfations  and  motions 
4tk/yi  If  the  nerves  were  pipes,  they  would  be  cylin 
drical  ones,  and  confequently  not  fubje6l  to  difeafes 
or  at  leaft  we  could  have  no  comprehenfion  of  th^ 
difeafes  in  them. 

38.  The  anfwer  to  the  i/?  of  thefe  obje(£lIons  is 
That  there  are  other  glands  where  there  is  a  ma- 
nifed  fecretion,  and  in  which  the  difpofition  of  th( 
excretories  is  in  much  the  fame  way  as  is  in  the  e/jce 
phalon  :  The  kidneys,  for  example,  have  a  reticulatec 
cortex  of  vefTels,  from  which  the  Eujlachuin  or  Beltu 
nian  medulla^  confi fling  of  longitudinal  fibres  and  i 
few  blood-vefTels  in  the  fame  direftion,  proceeds; 
and  this  medulla  is  colIe£led  into  ten,  twelve,  or  more 
papilla^  each  of  which  is  formed  of  numerous  fmall' 
feparate  pipes,  which  Cngly  difcharge  the  urine  intc 
the  large  membranous  tubes ;  and  thefe  united  form 
the  pelvis^  Upon  comparing  this  texture  of  the  kid- 
neys with  that  oi  ihc  encephalon  (§  2.  3.  4.  5.  6.  7.  9.) 
the  analogy  will  be  found  very  firong. 

39.  In  anfwer  to  the  2d  obje<Slion,  in  §  37.  it  is 
granted,  that  microfcopes,  injections,  and  all  the  0- 
ther  arts  hitherto  employed,  have  not  fhewn  the  ca- 
tties of  the  nervous  fibrils,  or  the  liquors  contained 
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n  them  ;  and  from  what  was  faid  (§  10.)  of  the 
'mallnefs  of  the  nervous  fibrils,  it  is  not  to  be  expe£l- 
d  that  ever  they  fhould  be  feen.  But  fo  long  as  fuch 
,  number  of  little  animals  can  every  hour  be  brought 
:o  the  objc6lors,  in  which  they  can  as  little  demon- 
Irate  the  veflels  or  contained  fluids,  it  will  not  be 
llowed  to  be  conclufive  reafoniiig,  that  bccaufe  ccu- 
ir  demonllration  cannot  be  given  of  either  the  tubes 
)r  their  contents,  therefore  they  do  nor  txiil.  For 
f  we  have  any  notion  of  an  animal,  it  is  its  being  an 
lydraulic  machine,  which  has  liquors  moving  in  it 
.s  long  as  it  has  life ;  if  therefore  luch  little  animials 
ave  vefTels  and  liquors  which  we  Cdnnct  fee,  why 
nay  not  fom.e  of  the  vtflels  and  liquors  of  the  hu- 
nan  body  be  alfo  invifible  to  us  ? 

To  avoid  this  anfwer  to  the  obje6lion,  it  is  further 
irgcd.  That  though  we  m.ight  not  fee  the  nervous 
ubes  or  the  liquors  they  contain,  as  they  narurally 
3ow  ;  yet  if  fuch  liquors  really  cxilt,  -they  ought  to 
lifcover  themfelves,  either  by  a  nerve's  fwclling  when 
t  is  firmly  tied  ;  or  that,  however  fubnie  their  fluids 
re,  they  might  be  colle£lcd  in  Icme  drops,  at  Icaft, 
vhtn  ihc  cut  end  of  a  nerve  of  a  living  animal  i» 
.cpt  fome  time  in  the  exhauflcd  receiver  of  an  air- 
lump.  It  is  afhrmed,  that  neithei  did  the  tied  nerve 
well  between  the  bram  and  ligature,  nor  was  there 
ny  liquor  coilecled  in  the  receiver  of  the  aii-pump; 
rom  which  it  is  concluded,  that  there  is  no  liquor  in 
he  nerves. 

Scm.e,  who  fay  they  have  tried  thefe  experiments, 
fffirm,  that,  in  young  animals,  the  nerve  does  fwe'l 
;bcve  the  ligature,  and    that    a   liquor  does  drill  out 

ipon  cutting  a  nerve. Whether  fuelling  or  liquor 

s  {ten  or  is  not  (ccn  in  thefe  experiments,  no  con- 
:lufion  for  or  againft  a  nervous  iiuid  can  be  made 
Vom  them  ;  for  the  fwelling  of  the  nerve  after  it  is 
ied,  or  the  efflux  of  liquors  from  its  exrremity,  will 
lever  prove  either  to  be  the  effedl:  of  the  f;uid  in  the 
proper  nervous  fibrils,  fo  long  as  they  might  be  oc- 
;:ifioncd  by  the  liquors   in   the  larger  vefiels  of  the 

cellular 
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cellular  fubftance  of  the  nerves;  and  if  thefe  fame 
veffels  of  the  coats  of  the  nerves  do  no-  difcover  their 
liquors  by  thefe  experiments,  it  is  far  lefs  to  bfe  ex- 
pelled, that  the  much  more  fubtile  nerves  will  dif- 
cover theirs. 

40.  The  3J  objc£tion  to  the  do£brine  of  the  brain 
being  a  gland,  and  the  nerves  its  excretories,  fup- 
pofes  a  more  rapid  motion  ntceflary  in  the  fluid  of 
the  nerves,  than  what  moft  of  the  defenders  of  the 
nervous  fluid  will  now  allow  ;  and  is  afterwards  to  be 
confidered  particularly  in  a  more  proper  place. 

41.  The  ^th  obje(flion  being,  That  if  nerves  are 
excretories  of  a  gland,  they  muft  be  cylindrical  pipes, 
in  which  no  obfl:ru6lions  or  difeafes  would  happen*, 
but  fince  we  daily  fee  difeafes  in  the  nerves,  the) 
mufl:  therefore  not  be  fuch  excretories.  The  anfwei 
is,  That  difeafes  happen  often  in  the  excretories  oi 
other  glands,  as  of  the  liver,  kidneys,  ^c,  notwith- 
ftanding  their  cylindrical  form,  and  their  much 
ihorter  and  lefs  expofed  courfe.  When  we  confidei 
the  very  tender  fubftance  of  the  brain,  the  vaft  com- 
plication of  veffels  there,  the  prodigious  fmallnefs  ol 
the  pipes  going  out  from  it,  the  many  moving  pow 
ers  which  the  nerves  are  to  undergo  the  (liock  of,  and 
the  many  chances  which  the  vefleis,  membranes,  anc' 
cellular  fubftance  accompanying  the  nerves  have  ol! 
being  difordered,  and  then  affecting  the  nervouj' 
fibrils,  w^e  have  very  great  reafon  to  be  furprifed,  thai' 
thefe  cylindrical  pipes  are  not  much  more  frequenti) 
put  out  of  order,  by  too  great  or  too  fmall  a  quanti- 
ty of  liquors;  by   two  vifcid  or  too  thin  fluids;  bj 

liquors  confiding  of  too  mild  and  fluggifh  particles 
or  of  too  acrid  pungent  ones ;  by  too  great  or  toe 
little  motion  given  to  the  liquors;  by  the  diameter; 
of  the  pipes  being  too  much  ftraitened,  or  too  mucl" 
enlarged  ;  and  by  a  great  many  other  varieties  of  cir 
cumflances  which  might  be  thought  capable  of  di- 
iturbing  the  funcSllons  of  the  nerves,  fuppofing  therrif 
to  be  cvlindrical  excretories  of  the  gland,  the  braiu^f 
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y  42.  The  numerous  veffels  of  the  encephalon  have 
[  wrought  fome  of  the  gentlemen  who  aflert  the  nerves 
0  be  folid,  to  acknowledge,  that  there  is  a  liquor  fe- 
:reted  in  the  brain  :  But  then  they  will  not  allow  that 
his  liquor  is  fent  out  by  the  proper  nervous  fibrils; 
)ut  that  it  is  poured  into  the  cellular  fubflance  in 
vhich  the  nerves  lie,  to  keep  them  moid  and  fuppie, 
md  therefore  fit  for  exerting  their  elafticity,  vibration, 
's\\  by  which,  in  their  opinion,  the  effe6ts  common- 
y  afcribed  to  nerves  arc  produced. 

43.  Bcfulcs  the  objetSlions  already  mentioned  (§  32. 
;:;.)  againfl  tfie  nerves  acSling  as   elailic  firings,  this 

,  inion  has  fomc  other  difficulties  which  may  be  ob- 
Icd  to  it :  For  inftance,  there  is  not  one  analogous 
x.;niple  in  the  whole  body  of  liquors  fecreted  in  a 
go  gland,  to  be  poured  into  a  cellular  fubftance, 
^  is  here  fuppofed  ;  the  liquors  in  the  cells  of  the 
!a  cellular'is  of  other  paits  are  feparatcd  from  the 
ttle  aiteries  which  are  diitributed  to  thefe  cells. 
Further,  it  cannot  be  imagined,  how  a  liquor  it- 
reled  in  the  cortex  of  the  brain  (hould  make  its  way 
jlirough  the  medulla^  to  come  out  into  the  cellular 
pcmbranes  on  the  fuiface  of  that  medulla, 
Lojllyy  A  very  fimplc  experiment,  of  injecting  wa- 
r  by  the  artery  of  any  member,  and  thereby  filling 
le  cellular  fubfiance  of  the  nerves  of  that  member, 
evi'S  evidently,  that  the  liquor  of  the  cellular  fub- 
ance  of  the  nerves  has  the  fame  fountain  as  the  li- 
aor  has  in  the  tela  ccllularls  any  where  elfe,  that  is, 
rom  the  little  arteries  difperfcd  upon  it. 

44.  The  do£lrine  of  a  fluid  in  the  nerves,  is  not 
nly  thus  fuppoited  by  the  analogy  of  the  brain  and 
crves  to  the  other  glands  and  their  excretories,  but 
lofe  who  maintain  this  doctrine  mention  an  experi- 
icnt  which  they  think  dire£lly  proves  a  fluid  in  the 
erves.  It  is  this:  After  opening  the  thorax  of  a 
ving  dog,  catch  hold  of  and  prefs  one  or  both  the 
hren'ic  nerves  with  the  fingers,  the  diaphragm  imme- 
feitdy  ceafes  to  contradt  ;  ceafe  to  com  prefs  the 
e^Ycs,  aad  the  mufcle  a^s  again  :   A  fecond  time^ 
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lay  hold  of  the  nerve  or  nerves  fome  way  above  th^l 
diaphragm,  Its  motion  ftops.  Keep  firm  the  hold  ojl 
the  nerve,  and,  with  the  fingers  of  the  other  hand, 
ftrip  it  down  from  the  fingers  which  mak©  the  com- 
preflion  towards  the  diaphragm,  and  it  again  con- 
t rafts  :  A  repetition  of  this  part  of  the  experiment' 
three  or  four  times,  is  always  attended  with  the  fame 
effedls  ',  but  it  then  contracts  no  more,  ftrip  as  you' 
will,  unlefs  you  remove  the  preflure,  to  take  hold  ofi 
the  nerves  above  the  place  firft  pinched  ;  when  thel 
mufcle  may  again  be  made  to  contraft,  by  dripping! 
the  nerve  down  tow^ards  it.  This  experiment  I  have* 
done  with  the  fuccefs  here  mentioned.  Let  any  one' 
try  if  he  can  imagine  any  other  reafonable  account' 
of  thefe  appearances,  than  that  the  preflure  by  the! 
fingers  ftopped  the  courfe  of  a  fluid  in  the  nerve; 
that  fo  much  of  this  fluid  as  remained  in  the  nerve,' 
betwixt  the  fingers  and  diaphragm  was  forced  into^ 
that  mufcle  by  flripping,  and  when  it  was  all  prefTed* 
away,  the  fingers  above  preventing  a  fupply,  the' 
mufcle  contracted  no  more  till  the  fingers  were  re-; 
moved,  and  a  frefii  flow  by  that  means  was  received* 
from  the  fpinal  marrow,  or  from  that  part  of  t(i 
nerve  which  had  yet  not  been  fo  ftripped. 

It  has  been  objedled  to  the  conclufions  from  this 
experiment,  i.  'Fbat  the  diaphragm  is  fet  in  motion 
by  flripping  the  nerve  from,  as  well  as  towards  this 
mufcle;  and  this  may  be  well  expelled  ;  for  a  liquor 
in  fuch  fmall  pipes  hindered  to  flow  backwards  by  li- 
gature, pinching  fingers,  or  even  the  fiow  of  their 
liquors  from  the  fountain,  will  regurgitate  forwards 
with  velocity,  when  prefled  backwards.  We  fee  it 
happen  in  the  flalks  of  tender  fucculent  plants. 

2'  It  is  faid,  that  mufcles  ceafe  to  a61:  when  their 
veins  are  tied,  as  well  as  when  their  arteries  or  nerves 
are  tied  or  cut,  but  that  mufcles  continue  to  aft  when 
their  veins  are  cut ;  by  which  it  would  appear,  that 
the  overloading  of  the  velTels  is  an  impediment  to  the 
aftion  of  mufcles,  and  therefore  the  ceafing  of  their 
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fiion,  when  their  arteries  or  nerves  are  tied  or  cut, 
lay  alfo  be  owing  to  the  liquor  in  the  branches  of 
jefe  pipes  of  mufcles  Hagnating  when  it  is  not  pro- 
jUed  by  the  flow  of  more  liquor  from  their  trunks, 
.^dnot  to  any  influence  or  moving  power,  Vvhich  now 
eafes  to  be  conveyed  to  them. 

It  is  to  be  obferved  in  making  the  experiments  juil 
)w  mentioned,  that  the  contraction  of  the  mufcles 
afes  fooneft  when  the  nerves,  and  lateft  when  the 

ins  are  tied. That  when  veins  are  tied,  not  only 

e  the  veffels  overloaded,  but  all  the  cellular  fub- 
ince  of  the  mufcles  is  filled  with  coagulated  bloody 
pereas  when  the  arteries  and  nerves  are  lied,  the 
verfe  is  feen,  the  mufcles  are  lax  and  of  lefs  bulk. 
that  in  thefe  cafes,  the  ceaGng  of  the  contraction 
the  mufcles  feems  to  depend  on  very  difl'erent: 
,ufes,  to  wit,  a  deprivation  of  neceflary  liquors  iix 
e  one,  and  a  redundancy  of  fuperfluous  blood  in 
e  other.  An  elaflic  ftick  may  be  deprived  of  its  e- 
ilicity  by  being  made  either  too  dry  or  too  wet. 
,45.  Some  gentlemen,  convinced  of  tlie  reafonable- 
fs  of  the  fecretion  of  a  liquor  in  the  brain  to  be 
It  out  by  the  nerves,  but  not  comprehending  how 
luid  could  have  fuch  a  rapid  retrograde  motion  as 
;y  imagined  was  nectflary  for  conveying  the  im- 
HFions  of  objects  made  on  the  extremities  of  nerves 
the  fef/foriumy  fuppofed  two  forts  of  nerves  ;  one 
t  conveyed  a  liquor  for  mufcular  motion  ami  iiu- 
tion  i  the  otlier  compofed  of  folid  nerves,  that 
ire  to  ferve  for  organs  of  the  fenfes,  to  convey  the 
^rations  communicated  from  objctfts  to  the  finfo- 
m. 

46.  To  this  opinion   (§  45.)  the  objections  againfl 

fenfatory  nerves  aCting  by  vibration    (§  32.)   may 

made;  and  there  is  fo  little  reafon  to  fnlpeCt  any 

Terence  in  the  texture  of  the  diflerent  parts  of  the 

H[  in  or  nerves,  that,  on  the  contrary,  the  ftrncture 

i  every   where   fimilar,    and   branches  of  the  fame 

«  ve  often  ferve  both  for  fenlation  and  motion. 
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How  little  necefTity  there  Is  for  fuppofing  extremt 
ly  rapid  motions  of  the  nervous  fluid,  is  to  be  ex; 
mined  foon. 

47.  The  hypothefis  of  great  celerity  in  the  motic 
of  the  fluid  of  the  nerves  being  necefTarv,  gave  aj 
life  to  another  divifion  of  the  nerves,  into  arterio, 
or  effluent y  and  venous  or  refluent.  It  was  faid,  th, 
mufcular  motion  and  nutrition  depended  on  the  artt 
lious  nerves  ;  and  that  the  fenfations  depended  on  i 
accelerated  motion  of  the  nervous  fluid  towards  tl 
brain,  by  the  impreflions  which  the  objeds  of  tl 
fenfes  make  upon  the  venous  nerves.  By  this  fuppoi 
tion  the  abfurdity  of  rapid  fluxes  and  refluxes  in  tl 
fame  canal  was  prevented,  and  an  advantage  w 
thought  to  be  gained  by  it,  of  faving  too  great 
wafte  of  the  fluid  of  the  nerves,  which  otherwife  tl 
encephalon  2inA  fpinal  marroiv  could  not  fupply  in  fu 
ficient  quantity  to  anfwer  all  the  exigencies  of  life. 

48.  To  this  opinion  (§  47.)  it  has  been  objede 
jy?,  That  there  is  no  example  in  the  body,  of  a  f 
creted  liquor  being  returned  immediately  and  unmi 
ed  to  the  gland  by  which  it  was  originally  feparar 
from  the  mafs  of  blood  ;  which  would  be  the  cal 
"were  there  venous  nerves.  2^/y,  There  is  no  occafi 
for  faving  the  fluid  of  the  nerves  in  the  way  propc 
cd  ;  the  organs  for  fecreting  that  fluid  being  large 
nough  to  fupply  all  that  is  necefTary  of  it  in  the  cOr 

mon  fun(Slions  of  life. 3^/)',  If  the  fluid   of 

nerves  was  to  be  thus  kept  in  a  perpetual  circulatio 
it  would  foon  become  too  acrid  for  continuing  vvi 
fafety  in  fuch  fenfible  tender  veflcls  as  the  brain  a: 
nerves  are  compofed  of.  /\thly.  This  hypothefis  w 
not  tmfwer  the  defign  for  which  it  was  propofe 
For  though  the  momentary  application  of  an  obje 
might  caufe  an  acceleration  in  the  fluid  of  veno 
nerves,  yet  if  the  objecSl  was  kept  applied  to  t 
nerves,  it  would  ftop  their  fluid,  fo  that  it  could  r 
go  forward  to  the  brain ;  and  therefore,  according 
this  doctrine,  we  fliould  be  fenfible  of  no  objc£ 
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ccept  tbofe    whofe  application  to  the  organs  of  the 
:nfes  was  momentary. 

49.  Let  us  now  fuppofe  it  probable,  that  the  ence- 
halon  and  Jpif^al  innfroiu  fecern  a  liquor  from  the 
lood  which  is  fent  into  all  the  nerves,  and  that  by 
he  means  of  this  liquor,  the  nerves  perform  the 
ffices  commonly  aihgned  to  them;  it  is  next  necef- 
/.ry  to  enquire  what  kind  of  liquor  this  is,  and  how 
t  moves,  in  order  to  determine  how  well  its  nature 
nd  motion  are  fitted  for  performing  v/hat  is  expe6l- 
d  from  it. 

50.  The  liquor  of  the  nerves  has  been  fancied  by 
ome  to  be  of  a  very  flrong  acid  or  alcaline  nature: 
kit  fince  none  of  our  juices  appear  to  be  of  this  fort, 
;nd  fince  fuch  liquors  irritate  and  deflroy  the  parts  of 
he  body  vi'hich  they  are  applied  to,  we  cannot  con- 
eive  how  the  brain  can  feparate,  or  the  nerves  could 

,ir  any  thing  of  fuch   an   acrid   nature.     Ti-is  ten- 

rnefs  and  fenfibility  of  thefe  organs  muft  hinder  us 

a'ofolutely  from  fuppofing  that  the  liquor  of  the  nerves 

can  be  acrid  or  pungent,  or  of  the  nature   of  fpiric 

of  wine,  hartfliorn,   is'c. 

51.  Some  have  imagined  the  liquor  of  the  nervea 
to  be  capable  of  vafl  cxplofion  like  gun-powder,  or  of 

si  violent  fudden  rarefaction  like  air,  or  of  flrong  ebul- 
*;.  lition  like  boiling  water,  or  the  mixture  of  acids 
with  alcaline  liquors.  But  as  the  mafs  of  blood  from 
which  this  fluid  is  derived,  is  not  pofTcfTed  of  any 
fuch  properties,  we  cannot  fuppofe  the  blood  to  fur- 
nifh  what  it  has  not  in  itfelf.  Befides,  all  thefe  ope- 
rations are  too  violent  for  the  brain  or  nerves  to  bearj 
and  when  once  they  are  begun,  they  are  not  {o  quick- 
ly controlled  or  reflrained,  as  experience  teaches  us 
the  nerves  can  be  made  to  ceafe  from  afting. 

52.  We  are  not  fufficiently  acquainted  with  the 
properties  of  an  a//?€r  or  dcflrical  rffluvia  pervading 
every  thing,  to  apply  them  juftly  In  the  animal  oeco- 
nomy ;  and  it  is  as  difficult  to  conceive  how  thev 
fliould  be  retained  or  conduclsd  in  a  long  nervoui> 
cord.     Theie  are  difficulties  not  to  be  furmounted. 
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53.  The  fureft  way  of  judging  uhal:  kind  of  liquo' 
this  of  the  nerves  muft  be,  is  to  examine  the  liquor 
of  fimilar  parts  of  the  body.  All  the  glands  lepa- 
rate  liquors  from  the  blood  much  thinner  than  th{ 
compound  niafs  itfelf ;  fuch  is  the  liquor  poured  intc 
the  cavity  of  the  abdomeji,  thorax y  ventricles  of  thi 
brain ^  tht  faliva^  pavcreatic  juice,  lymph y  &c.  Where- 
ever  there  is  occafion  for  fecreted  liquors  being  thick 
and  vifcid,  in  order  to  anfwer  better  the  ufes  they  are 
intended  for,  nature  has  provided  refervoirs  for  them 
to  llagnate  in,  where  their  thinner  parts  may  be  car- 
ried ofF  by  the  numerous  abforbent  veins  difperfed 
on  the  fides  of  thofe  cavities ;  or  they  may  exhale 
where  they  are  expofed  to  the  open  air.  The  mucus 
cf  the  nofe  becomes  vifcid  by  ftagnation  ;  for,  when  it 
is  immediately  fecreted  it  is  thin  and  watery  ;  as  ap- 
pears from  the  application  of  fternutatories,  ^c. 
The  cerumen  of  the  ears  is  of  a  watery  confiftence, 
when  juft  fqueezing  out.  The  mucus  of  the  alimen- 
tary canal  grows  thick  in  the  lacuna.  The  bile  in  the 
hepatic  du£l  has  little  more  confiftence  than  lymph; 
that  in  the  gall-bladder  is  vifcid  and  ftrong.  The 
aririe  is  much  more  watery  as  it  flows  from  the  kid- 
neys, than  when  it  is  excreted  from  the  bladder. 
'ihtfeed  is  thin  as  it  comes  from  the  tefticles,  and  » 
€onco6ted  in  the  veficuU  feminales,  isfc* 

54.  Hence  (§  53.)  we  may  fafely  conclude,  that  a 
thin  liquor  is  fecreted  in  the  cortex  encephali  ?ind  fpinal 
marroiv;  and  feeing  the  thinnefs  of  fecreted  liquors 
is  generally,  as  the  divifions  of  the  veflels,  into  fmall 
fubtile  branches,  and  that  the  ramifications  within 
the  fcull  are  almoft  infinitely  fubtile,  the  liquor  fe- 
creted in  the  encephalon  may  be  determined  to  be  a- 
mong  the  fineft  or  thinnefl  fluids. 

55.  Seeing  alfo  that  we  can  obferve  no  large  refer- 
Yoir,  where  the  liquor  fecerned  in  the  cortical  fubjlance 
is  depofited,  to  have  its  finer  parts  taken  off,  we  have 
reafon  to  think,  that  it  goes  forward  into  the  nerves 
in  the  fame  condition  in  which  it  is  fecerned. 

56.  By 


6,1 
ntc 
iliioi 


illtOI 

itk 

f 
t 

[illH 
\ 

an 
,t 


Of  THE  NERVES  in  GENERAL.       26g 

56.  By  fine  01  fubtile  aniiral  liquors,  is  meant  no 
more  than  thofe  \vhich  are  very  fluid,  and  which- 
feem  to  confiO:  of  a  large  proportion  of  watery  par- 
ticles, and  a  lelTer  one  of  the  oily,  falinc,  and  ler- 
reitrious  particles.  Some  of  the  liquors  which  we 
:an  have  in  fufficicnt  quantity  to  make  experiments 
with,  are  fo  fluid,  and  have  fo  little  vifcidity  or  co- 
befion  of  parts,  that  when  laid  upon  apiece  of  clean 
mirror,  they  evaporate  without  leaving  a  ftain  ;  fuch 
■s  the  liquor  oozing  out  from  the  furface  of  th^ plctiray 
iie  lyrr^ph,  and  feveral  others. 

If  then  thefe  liquors,  which  are  fubject  to  our  ex- 
amination, the  fecerning  veflcls  of  which  arc  fo  large 
hat  we  can  fee  them,  have  fuch  a  fmall  cohefion  of 
)  irts,  it  might  not  be  unreafonable  to  fay,  that  the 
iquor  of  the  nerves  is  as  much  more  fine  and  fluid 
ban  lymph,  as  the  veflels  feparating  it  arefmaller; 
uul  therefore  that  the  fluid  of  the  nerves  is  a  dt^e- 
:ated  water,  with  a  very  fmall  proportion  of  the  other 
uinciplcs  extremely  fubtilized. 

57.  Two  experiments  are  faid  to  contradict  this 
)pinion,  of  the  liquor  of  the  nerves  being  fo  fluid  and 
ubtile.  One  is,  that  upon  cutting  the  cauda  equina 
)f  a  living  animal,  a  liquor  as  vifcid  as  the  white  of 
in  egg  drops  out :  The  other  is,  that  a  wounded  nerve 

ields  2^  glairy  fames.  But  thefe  do  not  appear  to  be 
he  proper  fluid  of  the  nerves;  fince  it  is  evident, 
hat  what  is  difcharged  in  both  thefe  cafes,  comes 
)ut  of  the  cellular  fubftance  involving  the  nervous 
ibrils. 

58.  Confidering  how  many  experiments  make  it 
vident,  that  there  is  a  conltant  uninterrupted  ftreain, 
^f  liquors  flowing  through  all  the  canals  of  animals, 
Vhich  convey  Miquors  compofed  of  particles  fmaller 
ihan  the  diameter  of  their  canal,  ^^hich  is  alwavs 
he  cafe  of  the  nerves  in  a  natural  ftatej  it  is  fumif- 
Ing  how  it  ever  could  be  thought  that  tlie  liquid  of 
he  nerves  (liould  be  obliged  to  flov/  fiom  tlie  brain 
,0  each  mufcle  the  moment  we  will;  or  that  this  li- 
JUOF  Ihould  flow  back  with  the  like  fwiftnefs  from 
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the  extremity  of  each  nerve,  to  which  an  obje£b  of  1 
fenfation  is  applied.  The  nerves,  as  well  as  the  o*  i 
ther  excretories  of  the  glands,  always  are  full  of  li- 
quor ;  the  degree  of  diftenfion  of  the  canals  not  be- 
ing at  all  times  alike  even  in  a  found  (late.  But  this 
happens  without  inconvenience,  as  the  fides  of  the 
canals  have  a  power  to  accommodate  themfelves  to 
the  prefent  quantity,  unlefs  it  is  very  much  above  or 
below  the  natural  ftandard;  in  both  which  cafes  dif- 
eafes  enfue. 

59.  The  motion  of  the  fluid  in  the  nerves  is  there- 
fore not  only  conflani,  but  it  is  alfo  equal,  or  nearly 
,0  :  For,  though  the  blood  in  the  larger  arteries  is 
moved  uneq  ualiy ,by  the  unequal  forces,  the  contra£lion 
of  the  ventricle  of  the  heart,  and  the  weaker  power, 
the  fyfiole  of  the  arteries ;  yet  the  difference  between 
thefe  two  moving  powers  comes  to  be  lefs  and  lefsJ 
perceptible, as  the  arteries  divide  into  fmaller  branches  ji 
becaufe  of  the  numerous  refiflances  which  ihe  liquors 
meet  with,  and  becaufe  the  canals  they  move  in  be- 
come larger,  till  in  the  very  fmall  arterious  branches,! 
there  is  no  fenfible  difference  in  the  velocity  of  the* 
liquors  from  the  effecl  of  the  heart  or  arteries.  Thei 
motion  of  the  fluids  muft  flill  be  more  equal  in  the 
excretories  of  glands,  and  particularly  in  thofe  whefci 
the  vefTels  have  divided  into  very  minute  branches,! 
and  the  liquors  have  no  other  propelling  force  but  thet 
heart  and  arteries,  (fee  §  \.)\  therefore  the  nervou*! 
fluid  moves  conftsntly,  equally,  and  flowly,  unlefs 
when  its  courfe  is  altered  by  the  influence  of  the 
mind,  or  by  the  preflure  of  fome  neighbouring  adive 
organ. 

60.  As  there  is  neither  proof  nor  probability  of  the 
valves  fuppofed  by  fome  in  nerves,  we  are  not  to  af-; 
fume  tbem  in  accounting  for  2iX\^j phenomena. 

61.  We  have  not,  and  perhaps  cannot  have  any' 
idea  of  the  manner  in  which  mind  and  body  a6l  up-i 
on  each  other  ;  but  if  we  allow  that  the  one  is  af 
felled  by  the  other,  v/hich  none  deny,  and  that  thei 
Suid  of  the  nerves  (whatever  name  people  pleafe  to 
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:  Ive  It)  is  a  principal  inflrument  which  the  mind 
15  ir.kes  ufe  of  to  influence  the  a6tions  of  the  body,  or 
Tl  :)  inform  itfelf  of  the  impreflions  made  on  the  body, 
1-76  muft  allow  that  the  mind  can  dire£l  this  inftru- 
fl  lent  differently,  particularly  as  to  quantity  and  ce- 
^  irity,  though  vie  mud  remain  ignorant  of  the  man- 
A  er  how  many  phanojnena  depending  on  this  connec- 
il'ion  of  mind  and  body  are  produced.  Thus  we 
alyould  in  vain  attempt  to  account  for  animals  conti- 
1^  uing,  after  their  heads  were  ftruck  off,  or  their  hearts 

/ere  cut  out,  to  perform    a£lions  begun  before  they 

affered  any  injury. 

62.  Let  us  now  fuppofe  the  nervous  fluid  fuch  as 
as  been  argued  for,  to  wit,  a  very  fluid  iaponaccous 
rater,  moving  in  a  conftanr,  equal,  flow  (tream,  from 
.le  €7nephalon  2lx\(\  fpinal  triarroiu^  in  each  of  the  pro- 
cr  nervous  fibres,  except  when  the  motion  is  chan- 
ed  by  fome  acceffory  caufe,  fuch  as  the  mind,  pref- 
ire  of  other   parts,   &c. ;  and   let   us  examine   how 

ell  fuch  a  fuppofition  will  agree  with  the  ph^nomcnn 
f  the  three  great  funftions,  nutrition,  fenfation,  and 
lufcular  motion,  which  the  nerves  are  principal  in- 
ruments  of. 

63.  In  general,  we  may  fay,  that  nerves  can  carry 
uids  to  the  mofl  minute  part  of  the  body,  to  fupply 
rhat  is  walled  in  any  of  the  folids  ;  that  the  impref- 
on  made  by  the  obje£ls  of  the  fenfes  on  the  very 
)ft  pulpy  extremities  of  the  nerves  of  the  organs  of 
le  fenfes,  mud  make  fuch  a  flop  in  the  equal-flowing 
ervous  fluid,  as  mufl:  inflantaneoufly  be  perceptible 
C  the  fountain  head   from    which  the  pipes   aflc61:ed 

ife;  that  the  conftant  flow  of  the  liquor  of  the 
erves  into  the  cavities  of  the  mttfcular  fibrilU^  occa- 
ons  the  natural  contraction  of  the  mufclcs,  by  the 
3  conftant  n'lfus  it  makes  to  increafe  the  tranfverfe, 
id  to  fhorten  the  longitudinal  diameter  of  each  fibre  j 
id  that  it  is  only  to  allow  the  mind  a  power  of  de- 
rmining  a  greater  quantify  of  this  fame  fluid  with  a 
'cater  velocity  into  what  mufcular  iibrcs  it  pieafes, 
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to  account   for   the  voluntary  ftrong  a£lion  of  tha 
mufcles. 

64.  But  fmce  fuch  a  fuperficial  account  would  not' 
be  fatisfa£lory,  it  will  be  expe£ted,  that  the  princi- 
pal phmiomena  of  thefe  three  functions  fhould  be  ex-  w 
plained  by  the  means  of  fuch  a  fluid  as  has  been  fup«|  , 
pofed  j  and  that  the  feveral  objedlions  againft  this 
ilo6trine  fhould  be  anfwered :  Let  us  attempt  thisj 
and  where  we  cannot  extricate  ourfelves  from  diffi* 
culties  which  may  be  thrown  in,  let  us  honeftly  ac-» 
knowledge  ignorance. 

65.  a.  If  water,  with  a  very  fmall  proportion  of 
oils  and  falts  from  the  earth,  proves  a  fit  nourifhment 
for  vegetables,  fuch  a  liquor  as  the  fluid  of  the  nerves 
has  been  defcribed  (§  56.)  may  not  be  unfit  for  re- 
pairing the  wafle  in  animals. 

fi-  The  flow  continual  motion  of  this  nervous  fluid 
(.§  58.  59.)  to  the  mofl  minute  parts  of  the  body 
(§  10.))  is  well  enough  calculated  to  fupply  the  parti- 
cles that  are  conftantly  worn  off  from  the  folids 
by  the  circulation  of  the  liquors  and  neceffary  actions 
of  life. 

y-  The  greater  proportional  fize  of  the  eticephalott 
m  young  creatures  than  in  adults,  feems  calculated 
for  their  greater  proportional  growth  :  For  the  young-f 
er  the  animal  is,  the  larger  encephalon  and  fpeediei? 
growth  it  has. 

«r.  A  palfy  and  atrophy  of  the  members  generally- 
accompanying  each  other,  (hew,  that  nourifhment^ 
fcnfation,  and  motion,  depend  on  the  fame  caufe. 

«•  It  was  faid  (§  26.),  that  the  nerves  v^tro.  pri?icl 
pal  inflruments  in  nutrition:  It  was  not  affirmed^ 
that  they  were  thefo/e  inflruments  •,  and  therefore  an 
atrophy  may  proceed  from  the  compreffion  or  other 
lefion  of  an  artery,  without  being  an  objection  to. 
the  do£lrine  here  laid  down. 

66.  a.  All  objedls  of  fenfe,  when  applied   to  their: 
proper  organs,  aCl  by  impulfe  ;  and  this  a£lion  is  ca-p 
pable  of  being  increafed  by   increafing   the  impelling. 
forge.    Intangible  obje^s,  that  i§  clearly  evident; 
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he  clofer  they  are  preiTed  to  a  certain  degree,  the 
nore  difiin6l  perception  enfues.  Odorous  particles 
iced  the  afliftance  of  air  moved  rapidly,  to  affect  our 
ore  :  Sapid  fubftances,  that  are  fcarce  fufficient  to 
ive  US' an  idea  of  their  tade  by  their  own  weight,  are 
flirted  by  the  prelTure  of  the  tongue  upon  the  palate: 
'he  rays  of  light  colIe£^ed  drive  light  bodies  before 
lem  :  Sound  communicates  a  vibration  to  all  bodies 
1  harmonic  proportion  with  it. 

The  impulfes  made  thus  by  any  of  thefe  obje£ls  on 
le  foft  pulpy  nerves  (§  21.),  which  are  full  of  li- 
jor,  preiTes  their  fides  or  extremities,  and  their  li- 
!or  is  hindered  to  flow  fo  freely  as  it  did.  The  ca- 
lls being  all  full  (§  58.)  this  refiftance  muft  inftan- 
neoufly  affedt  the  whole  column  of  fluids  in  the  ca- 
ds that  are  prefled,  and  their  origins,  and  have  the 
me  tffeCk  as  if  the  impulfe  had  been  made  upon  the 

igin  itfelf.  To  illuftrate  this  by  a  grofs  compari- 
n  :  Let  any  one  pufli  water  out  of  a  fyringe,  through 

long  flexible  pipe  fixed  to  the  fyringe,  and  he  is 
nfible  of  refiftance  or  a  pufh  backwards,  the  mo- 
:ent  any  one  ftops  the  orifice  of  the  pipe,  or  clofes 
1^  fides  of  it  with  his  fingers.  This  impulfe  made 
<  the  nerves,  and  thus  communicated  to  their  ori- 
ji,  varies  according  to  the  ftrength  or  weaknefs, 
\t  quicknefs  or  flownefs,  the  continuance  or  fpeedy 
moval,  the  uniformity  or  irregularity,  the  conllan- 
(  or  alternation,  ^c,  with  which  objedls  are  applied 
tthe  nerves. 

b.  Whenever  any  obje£l  is  regularly  applied  with 
te  force  to  a  nerve,  rightly  difpofed  to  be  impreflcd 
1  it,  and  is  communicated,  as  juft  now  explained, 
tthe  fen/or  ium^,  it  gives  a  true  and  juft  idea  of  the 
c  eft  to  the  mind. 

:.  The  various  kinds  of  impulfes  which  the  difle* 
fit  clafTes  of  objects  make,  occafion  in  animals, 
\  ich  ought  to  have  accurate  perceptions  of  each 
Oe£t,  a  ncceility  of  having  the  difierent  organs  of 
ti  fenles  variouily  modified,  fo  that  the  feveral  im- 
p  fes  may  be  regularly  applied  to  the  nerves  in  each 

organ  ; 
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organ  ;  or,  in  other  words,  we  mud  have  different 
organs  of  the  fenfes  fitted  to  the  different  clafles  of 
objedls. 

d.  As  the  objects  have  one  common  property  of 
impulfe,  fo  all  the  organs  have  moil  of  the  properties 
of  the  organ  of  touching  in  common  with  the  pnpillJ 
of  the  ikin.  In  the  nofe  and  tongue,  this  is  evident : 
In  fome  operations  of  the  eyes  we  can  alfo  perceive 
this ;  as  we  may  likewife  do  in  fome  cafes  where  mat- 
ter is  colle<Si:ed  in  the  internal  ear. 

e.  Thefe  properties  common  to  the  different  object; 
and  organs,  occafion  frequently  uncommon  effects  ir 
the  application  of  an  object  to  an  organ  proper  to  an 
other  obje6l  of  fenfation  ;  for  fometimes  we  have  th< 
fame  idea  as  if  the  obje<St  had  been  applied  to  its  owi 
proper  organ  :  At  other  times  the  objecSl  is  as  it  wer 
changed,  and  we  have  the  idea  as   if  the  organ  ha- 
had  its  own  proper   objedl  applied   to  it.     Thus,  fc 
example,  light  is  the  proper  obje6l  to  be  applied  t 
the  eye,  to  give  us  any  idea  of  colours  j  yet  whe 
all  light  is  excluded  from  the  eyes,  an   idea  of  ligl 
and  colours  may  be  excited  in  us  by  coughing,  fnee2 
ing,  rubbing,  or  ftriking  the  eye-ball. — A  cane  v 
brating,  fo  as  not  to  excite  found   perceptible  to  tl 
ear,  applied  to  the  teeth,  raifes  a  ftrong  idea  of  founc 
as  a  little  infe6l  creeping  in  the  meatus  atiditorius  al 
does. — The  fingers  applied   to    two  rough   furface 
rubbing  on  each  other,  are  fenfible  of  the  found  th( 
make  ;  furgeons  of  any  practice  in  the  cure  of  fra 
tured  bones  can  bear  witnefs  to  the   truth   of  this.^ 
The  fingers  dipped  in  acid  and  feveral  other  acrid  1 
quors,  have  a  fenfation  very  like   to  tafting. — Smc 
ling  and  tailing,  every  body  knows,  are  fubfervient  ai 
affifling  to  each  other.     From  fuch  examples  we  ha 
further  proof  of  one  general  caufe   of  our  fenfatioi^ 
to  wit,  impulfe  from  the  objedls  j  and  of  fuch   a 
Kiilarity  and  relation  in  the  organs  as  might  give  re 
fon  for  imagining  that  any  one  of  them  would  be  < 
pable   of  producing  the  effe6l  of  another,  if  the  i 
pulfes  of  the  different  objeds  could  be  regularly  i 
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piled  to  each. — Hence  light  and  found  may  afFe€t  in- 
{tS:s  and  other  animals  that  have  not  eyes  or   ears. 

f.  If  the  impulfe  of  an  objeft  is  applied  with  due 
force,  but  irregularly,  a  confufed  idea  of  the  object 
is  raifed.  Diftant  objecSls  are  confufed  to  myopes,  as 
very  near  ones  are  to  prefbyta, 

g.  If  the  application  of  the  Impulfe  is  regular,  but 
the  force  with  which  it  is  applied  is  too  weak,  our 
perception  of  the  obje£l  is  too  faint.  One  may  whif- 
per  fo  low  us  not  to  be  heard. 

/6.  If  the  application  of  obje£ls  is  too  violent,  and 
there  is  any  danger  of  the  tender  organs  of  our  fenfe« 
being  hurt  or  defttoyed,  an  uncafy  fenfation  we  call 
pain  is  raifed,  whatever  the  organ  thus  injured  i$. 
The  obje6l  of  feeling  affe£ls  every  organ  :  Thus  pref- 
fure,  (Iretching,  cutting,  pricking,  acrid  falts,  pun- 
gent oils,  great  heat,  violent  cold,  i^c.  occafion  pain, 
where-ever  they  are  applied.  Befides,  every  particu- 
lar organ  can  be  affcdled  with  pain  by  the  too  violent 
application  of  its  own  proper  obje£l.  Too  much  light 
pains  the  eyes  •,  very  loud  founds  duns  the  ears  ;  very 
odorous  bodies  and  too  fapid  objects  hurt  the  nofe 
and  tongue.  A  pretty  fure  proof  this,  that  the  ob- 
je6ls  o(  our  fenfcs  all  a6l,  and  that  the  organs  are  all 
imprefled,  in  nearly  the  fame  way. 

/.  Since  a  middle  impulfe,  neither  too  fmall  nor 
too  great,  is  neceflary  for  a  clear  perception  of  objects, 
we  would  often  be  in  danger  of  not  diftinguilhing 
them,  if  we  were  not  fubjeOed  to  another  law,  to 
wit,  that  numerous  impulses  made  at  once,  or  in  a 
quick  fucccfllon  to  each  other,  increafe  our  percep- 
tions of  objects.  Thus,  fuch  found  as  would  nor  be 
heard  on  a  mountain  top,  will  be  diftinftly  heard  in  a 
wainfcotted-chamber. — We  feel  much  more  clearly  a 
tangible  objecSl  when  our  finger  is  drawn  alongfl  it, 
than  when  applied  with  the  fame  force,  but  by  a 
(ingle  preOure,  upon  it  — We  make  repeated  applica- 
tions of  odorous  and  (apid  objedls,  when  we  wifh  to 
imell  or  tafte  accurately — The  end  of  a  burning  ftick 

appears 
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appears  much  more  luminous  when  quickly  whirled 
in  a  circle  than  when  at  reft. 

k.  Whenever  the  uneafy  fenfation,  pain,  is  raifedl 
by  the  too  ftrong  application  of  obje£ls,  a  fort  of  ne-i 
cefTity  is  as  it  were  impofed  upon  the  mind  to  endea- 
vour to  get  free  of  the  injuring  caufe,  by  either  with- 
drawing the  grieved  part  of  the  body  from  it,  as  one 
retires  his  hand  when  his  finger  is  pricked  or  burnt ; 
or  the  injuring  caufe  is  endeavoured  to  be  forced  from 
the  body,  as  a  tenefmiis  excites  the  contra6lion  whicti 
pufhes  -hdn^fceces  out  of  the  reBum.  In  both  thefe 
operations,  a  convulfive  contra6lion  is  immediately 
made  in  the  Itfed  part,  or  in  the  neighbourhood  of 
it ;  and  if  the  irritation  is  very  ftrong  or  permanent, 
the  greater  part  of  the  nervous  fyftem  becomes  affec- 
ted in  that  fpafmodic  or  convulfive  way. — Is  it  thisi 
neceffity  which  obliges  the  mind  to  exert  herfelf  in 
refpiration,  or  in  the  a£l:ion  of  the  heart,  when  the 
lungs  or  heart  are  gorged  with  blood  ?  or  the  iris  to 
contradl  the  pupil,  when  the  eye  is  expofed  to  ftrong 
light  ?  or  fneezing  to  be  performed  when  the  nofe  i^ 
tickled  ?  ^r. — Will  not  zjlimiilus  of  any  nerve  more 
readily  afFedt  thofe  with  which  it  is  any  where  con 
nected  than  the  other  nerves  of  the  body  ? — May  not, 
this  fympathy  ferve  as  a  monitor  of  the  mind  rather 
to  employ  the  organs  furniflied  with  nerves  thus  con- 
nected, to  afTift  in  freeing  her  of  any  uneafy  fenfa- 
tion, than  to  make  ufe  of  any  other  organs  ? — Will 
not  this  in  fome  meafure  account  for  many  falutary 
operations  performed  in  the  body,  before  experience 
has  taught  us  thd  functions  of  the  organs  periormingj 
them  ? 

This  nifus  of  the  mind  to  free  the  body  of  what  is 
in  danger  of  being  hurtful,  may  ferve  to  explain  the 
phenomena  of  a  great  many  difeafes,  when  we  are  ac- 
quainted with  the  diltribution  of  the  particular  nerves  j 
and  from  this  we  can  underfland  the  operation  of  me-, 
dicines  that  flimulate  ;  and  may  learn  how,  by  ex- 
citing a  fharp,  but  momentary  pain,  we  may  free  the 
body  of  another  pain  that  would  be  more  durable; 
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ytid  that,  by  having  it  thus  in  our  power  to  determine 
flow  of  the  liquor  of  the  nerves  to  any  particular 
^rt,  for  the  benefit  of  that  part,  or  the  relief  of  any 
iher  difcafed  part,  we  can  do  confiderable  fervicc  by 
right  application  of  the  proper  medicines. 
/.  If  a  pain-giving  caufe   is    very  violent  or   long 
ontinucd,  it  dcftroys  the  organs  either  irrecoverably^ 
ir  puts  them  fo   much   out  of  order   that  they  only 
dually  recover  :  People  have  been   made  blind  or 
leaf  for  all  their  lives  after  a  violent   cfFe6l  of  light 
n  their  eyes,  or  of  found  on  their  ears  ;  and  we  are 
fequently  expofed  to  as  much  light  and    found  as  to 
ake  us  unfit  to  fee  or  hear  for  a  confiderable  tjmc. 
wouid  explain  this  by  a  ligature  put  round  the  ten«- 
:r  branch    of  an   herb.     This  ligature   drawn   to  a 
irtain  degree,  may  weaken  the  canals  fo  as  to  be  un- 
t  for  the  circulation  of  the  juices  a  good    while,  till 
ey  arc  gradually  explicated  and  made  firm  by  thefe 
ices:  A  ftri£ler   ligature  would  difordcr  the   flruc- 
tre  of  the  fibres  fo  much,  that  the  liquors  could  not 
cover  them.     The  analogy  is  fo  plain,  that  it  needs 
»  commentary. — Thus,  the  influence  of  a  nerve  tied 
ilh  an  artery  in  the  operation  of  an  aneurifm,  may 
afe  for  fomc  time,  but  be  afterwards  recovered. 
67.     I.  In  applying   the   fluid  of  the  nerves  to  the 
lion   of  mufcles,  it   was  faid,  that   the   natural  or 
oluntary  contra£lion  of  mufcles  was  the  w//r/j- which 
nervous  fluid  flowing   conftantly   into  the  mufcu- 
fibrcs  makes  to  diflend  thefe   fibrils,  by  enlarging 
bir  tranfverfc  diameters  and    fhortening  their  axjs  ; 
'  that  voluntary  contraction  was  owing  to  a  greater 
antity  of  that  nervous   liquor    determined  towards 
!;  mufcle   to  be   put   in  action,  and    poured   with 
itater  mometitum   into    the   mufcular   fibrils,  by  the 
Ver  of  the  mind  willing  to  make  fuch  a  mufcle  to 
•a,  or  obliged  to  do  it  by  an  irritating  pain-giving 
cife  (§  66.  k.) 

I.  Some  object  to  this  account  of  mufcular  motion, 

tt  if  there  is  no  outlet   for  the  liquor  fuppofed    to 

b  poured  into  mufcular  fibres,  mufcles  w  ould  always 
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be  in  a-flate  of  contra<Slion,  which  they  are  not ;  ani 
if  there  is  a  pall'age  from  the  fibrils,  the  liquor  wouL 
flow  out  as  faft  as  it  was  thrown  in  ;  and  therefor 
no  diflenfion  of  the  fibres  or  contra(!ilion  of  the  mu( 
cles  could  be  made. 

3.  In  anfwer  to  this  objection,  it  is  obferved,  tha 
nocwithftanding  the  evident  outlet  from  the  arteriie 
into  the  veins,  yet  the   arteries   are  diftended   by  th 

'Jyjiole  of  the  heart,  or  any  other  caufe  increafing  th 
momentum  of  the  blood.  '^f 

4.  It  has  been  alfo  objected  to  §  i.  That,  if  it  wa 
true,  the  volume  of  the  mufcle  in  contraction  necei 
farily  would  be  Gonfiderably  increafed  by  fo  much  li 
quor  poured  into  its  fibrils  ;  whereas  it  does  not  ap 
pear,  by  any  experiment,  that  the  volume  of  a  mul 
cle  is  increafed  by  its  being  put  into  aftion. 

5.  To  this  it  has  been  anfwered,  i.  That  when  th 
axes  of  mufcular  fibres  are  fhortened,  and  their  trani 
verfe  diameters  are  enlarged,  the  capacities  of  the. 
fibres,  and  confequently  their  volume,  may  not  b 
changed,  the  diminution  one  way  balancing  the  ir 
creafe  in  the  other.  2.  That  the  fpaces  between  th 
mufcular  fibres  are  fufficient  tolodgethefe  fibres  whe 
they  fwell,  during  the  contraction  of  a  mufele,  witll 
out  any  addition  to  its  bulk  j  and  that  it  plainly  m 
pears  that  thefe  fpaces  between  the  fibrils  are  thus  o< 
cupied,  by  the  compreflion  which  the  larger  veiTels  ( 
mufcles,  which  run  in  thofe  fpaces,  fuffer  during  tl 
action  of  the  mufcle  ;  it  is  fo  great  as  to  drive  tt 
\).'  od  in  the  veins  with  a  remarkable  accelerated  vi 
locity. 

6.  Another  objection  to  the  aCtion  of  mufcles  b 
ing  owing  to  the  influx  of  a  fluid  into  their  fibrils,  i' 
That  mufcular  fibres  are  diftraCtile,  or  capable  of  b 
ing  (Iretched;  and  therefore,  when  a  fluid  is  poun' 
into  their  hollow  fibrils,  they  would  be  fl:retchcd  loi 
gitudinally,  as  well  as  have  their  tranfverfe  diamete 
increafed ;  that  is,  a  mufcle  would  become  long( 
as  well  as  thicker,  when  it  is  put  into  action  *,  wher 
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s  It  Is  certainly  known,  that  a  mufcle  is  ihortened 
hile  it  acts- 

7.  In  anfvver  to  thlr>,  It  has  been  remarked,  That 
lOugh  mufcular  fibrils  are  ciiflra£lile,  5et  they  will 
ot  yield  to,  or  be  (Iretched  by  every  force,  however 
nail,  that  mighf  be  applied  to  them,  A  cord  that 
in  be  (Iretched  in  len;Tth  by  the  ueiglit  of  a  pound 
r  two,  would  not  yield  in  the  lead  10  an  ounce  Of 
vo ;  and  it  mud  likewife  be  obferved,  that   gradual- 

•  as  any  body  is  (Iretched,  its  rcfillance  to  the 
retching  force  increafes.  A  rope  may  be  llretched 
)  a  certain   length   by  a   pound  weight   appended  to 

which  weald  require  two  pounds  to  (Iretch  it  very 

'>:;  further,  and  therefore,  the  general   obfervation 

animal    fibres   being   diftractile,  cannot    be  a  rea- 

.;ble  obJL(Slion  to  the  account   of"  muicular  mvnion 

.ove-menticned,   unlefs  a  proof  is  brougb.t   that  the 

rce  which  the  liquid  of  the  nerves  muft   exert  upon 

ich  fibre  of  a   mufcle,  in   order  to  make   it  a6V,  is 

pable  of  diftracling  or  rtietching  the   fibres;  which 

'S  not  yet  been  attempted  to  be  proved. — It  would 

^pear,  from  the  pain  caufed  by  too  great  an  effort  of 

ufcles,  efpecialiy    in   weak  people,    that    mufcular 

bres  can  b^ar  very  little  diftrai^ion,  without  danger 

•  a  folution  of  continuity. 

8.  Mufcles  ceafing  to  a£t  when  their  arteries  are 
sd  or  cut,  and  being  brought  into  motion  by  inje^l- 
g  liquors  into  the  arteries  even  of  a  dead  animal, 
IS  been  mentiorhed  as  obje(Slions  to  the  nervous  in- 
lence  caufing  their  contractions. 

io  the  fit  ft  of  thefe  experiments  It  may  be  anfwer- 
1,  That  the  tying  or  cutting  of  the  nerves,  fooner 
educes  the  efJttSt  of  making  the  contracSlion  ceafe, 
lan  flopping  the  influx  of  the  arterious  blood  dots  ; 
id  it  will  be  univerfally  allowed,  that  the  inf.ux  of 
cod  into  mufcics  is  neccfl'ary  lor  performing  their 
irctions  right. 

Whoever  obferves  the  m.oticn  vthlch  injefting  wji"-" 
r,  or  any  otiier  liquor  into  the  arteries  o.^  a  dead  a- 
imal,  caufes   in  its  mufcles,  will  not  conjpure  it  to 
A  a  ^  vha* 
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"W'hat  contraiElIon,  whether  voluntary  or  excited  by  Ir- 
ritation, he  may  fee  in  a  living  one. 

9.  If  mufcular  motion  depends  on  the  influx  of  the 
nervous  liquid,  the  inftantaneous  contraction  of  a 
mufcle,  when  the  mind  wills  to  make  it  att,  will  be 
eafily  underftood  from  the  nerves  being  always  full  of 
their  liquor  {§  58.  66,  a.) 

10.  If  either  the  nerves  of  any  mufcle  do  not  fur- 
nlfii  a  fufficient  quantity  of  their  liquor,  or  if  the  fi-; 
brcs  of  a  mufcle  become  too  eafily  diftraclile,  fuch  a 
mufcle  will  be  ina6t:ive  or  paralytic. 

11.  If  too  great  a  quantity  of  the  liquor  of  the 
nerves  is  determined  to  a  mufcle  or  mufcles,  by  anyi 
caufe  which  the  mind  cannot  command,  fuch  mufcle 
or  mufcles  will  be  convulfed. 

12.  If  the  motion  of  the  liquid  of  the  nerves  is 
not  uniform,  but  by  difcafe  becomes  irregular,  an  al« 
ternate  relaxation  and  contra£lion  of  mufcles  maybe 
the  confequence.  Hence  trembling  palfies,  chores 
SanBi  Fiti,  &c.  Hence  alfo  the  con vul five  tremors 
which  animals  hive  when  they  lofe  much  blood. 

13.  Though  the  nerves  may  not  furnifh  fo  much 
liquor  as  may  be  fufficient  to  make  mufcles  contrail 
with  ftrength  enough  to  overcome  the  rcfiftances  tc 
their  acbions,  yet  there  may  be  a  fufficient  quantity 
of  liquor  in  the  nerves  to  allow  the  impreifions  bJ 
obje^ls  to  be  conveyed  to  the  fenforium.  This  maj 
be  one  caufe  of  a  member's  being  fometimes  fenfibk 
after  it  cannot  be  moved. 

14.  Uiilefs  the  liquor  of  the  nerves  acquires  fomt 
energy  in  the  braioj  which  we  have  no  reafon  t(' 
think  the  circulation  of  the  fluids  in  the  veilels  cat  1 
give  it,  or  unlefs  it  has  other  properties  than  whai 
we  can  difcovcr  in  it,  or  unlefs  there  is  an  agent  re 
gulating  its  momentum  and  courfe  to  different  part; 
which  we  are  not  confcious  of;  if  fome  of  thefe,  \ 
fay,  do  not  obtain,  the  a6lionof  the  heart  continuing 
of  equal  force  to  propel  our  liquors,  notwithftandinj 
alltherefiftances  that  are  to  it,  is  not  tQ  be  explained 

15.  Al 


k 


Of  the  NEVRES  in  GENERAL.      2S1 

15.  All  mufcles,  but  efpecially  the  heart,  continue 
to  contra6l  in  an  irregular  way,  after  they  are  cut  a- 
way  from  the  animal  to  whom  they  belonged  ; 
which  may  be  owing  to  the  liquors  continuing  to 
flow  in  the  fmall  veflels,  and  being  poured  irregularly 
into  the  mufcul^r Jibril/ie. 

16.  It  is  faid  that  a  mufcle  cut  out  of  the  bod? 
continues  fome  time  to  be  capable  of  contra61ion  ; 
whereas,  by  tying  its  arteries  or  nerves,  while  it  is 
otherwife  entire  in  the  body,  it  lofes  its  contracting 
power,  which  therefore  does  not  depend  on  thefe  or- 
gans, the  arteries  or  nerves. 

The  lofs  of  the  power  of  arcing,  when  the  arteries 
or  nerves  are  tied  while  the  mufcle  is  in  the  body,  is 
denied  by  fome  who  made  the  trial ;  and  it  might 
b-e  expelled,  that  the  motion  rf  a  mufcle  would  be 
more  confpicuous  where  theie  is  no  refillance  to  it, 
as  is  the  cafe  when  it  is  cut  away  from  all  the  pans 
it  is  connedled  with,  than  when  its  connexion  remains 
with  parts  refiiling  its  contradlile  efForts. 

17.  After  the  heart,  or  any  other  mufcle  cut  away 
from  an  animal,  has  ceafed  to  contract,  its  contrac- 
tion may  again  be  reftored,  by  breathing  upon  it,  or 
pricking  it  with  any  (harp  inftrument.  That  heat  or 
pricking  fhould,  by  xhtu Jlimulus  (§  66.  h.),  occalion 
contradlion  in  a  living  creature,  may  be  urulcrflcod  ; 
but  how  they  fliould  have  the  fame  cffe£l  in  a  mufcle 
feparated  from  an  animal,  I  know  not. 

6^.  Some  have  thought  the  gnfig/larts  of  nerves 
(§  18,  19,  20.)  to  be  glandular,  and  to  perform  a  fe- 
crction. — Others,  from  their  firm  texture,  fuppofe 
them  to  be  mufcular,  and  to  ferve  to  accelerate  the 
motion  of  the  liquor  in  the  nerves  which  proceed 
from  them;  but  as  no  proof  is  oflered  of  either  of 
thefe  opinions,  they  cannot  be  maintained. — Others 
would  make  them  ferve,  i.  To  divide  a  fmaii  neivc 
into  many  nerves,  and  by  thefe  means  to  increafe  tlie 
number  of  nervous  branches.  2.  To  make  nerves 
come  conveniently  by  different  directions  to  the  paits 
to  which  they  belong.  3.  To  reunite  feveral  fmalj 
A  a  3  nervous. 
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nervous  fibres  into  one  large  nerve. — Since  no  proof 
is  brought  that  thefe  three  things  cannot  be  done 
without  the  interpofiiion  of  a  ganglion^  but,  on  the 
contrary,  v/e  fee  them  performed  where  there  are  no 
ganglions,  we  mufl  continue  to  acknowledge  igno-;  ,  i, 
ranee  concerning  the  ufes  of  thefe  knots,  the  gan-  \  tn 
glhns.  ■ 
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'T'^IS  generally  fald,  that   there  are  forty  pair  of -I 

-*■  nerves  in  all  ;  of  which  ten  come  out  from  the 
encephalon^  and  the  other  thirty  have  their  origin  from 
'A\zfpiual  inarroiv. 

Of  tlie  ten  pair  of  nerves  which  come  from  the  efi'-f  ^ 
rephalofi,  the  fiilt  is  the  OLFACTORT^  which  long  i  k 
hail  the  name  of  the  mammillary  procejjes  of  the*  J  liiii 
brain,  becaufe  in  the  brutes,  cows  and  fheep,  which 
v/ere  moil  commonly  difieiSled  by  the  ancients,  the  nm 
anterior  ventricles  of  the  brain  are  extended  for* 
wards  upon  thefe  nerves,  and  adhere  fo  firmly  to  Iffo 
them,  that  they  feem  to  make  the  upper  fide  of  the  ;  tcu 
nerves.  Each  of  them  being  large,  where  it  begins 
to  be  llretched  out,  and  gradually  becoming  fmaller  |t( 
as  it  approaches  the  cribriform  bone,  was  imaginedi>i  Jiif 
to  refemble  a  nipple.  Thofe  who  mrftook  the  ven-  ;  t\ 
tricles  for  part  of  the  nerves,  obferving  the  cavity  in  t  (fi 
them  full  of  liquor,  concluded,  that  thefe  olfaiSlorjrt  i  ra 
nerves  ferved  to  convey  the  (uperfluous  moifture  of  u 
the  brain  ro  the  holes  of  the  ethmoid  bone  through 
which  it  pafled  into  the  nofe.  But  in  man,  the  ven- 
tricles of  whofe  brain  are  not  thus  extended  forwards,,  fii 
thefe  nerves  are  fmall,  long,  and  without  any  cavity, 
having  their  origin  from  the  corpora Jhiat a ^  near  the 
part  where  the  internal  carotid  arteries  are  about  to  ill 
fend  off  their  branches  to  the  different  parts  of  the  \\ 
brain  ;  and  in  their  cuurfe  under  the  anterior  lobe*.  I  Wi 
of  the  brain,  which  have  each  a  depreffion  made  for   \  sik 

lodging 
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)dging  them,  the  human  olfactory  nerves  become 
irger,^  till  they  are  extended  to  the  cribriform  bone  ; 
here  they  fplit  into  a  great  number  oF  fmall  fila- 
lents,  to  pafs  through  the  little  holes  in  that  bone  ; 
id,  being  jojned  by  a  branch  of  the  fifth  pair  of 
erves,  are  fpread  on  the  membrane  of  the  nofe. 
The  tender  ftructure  and  fudden  expanfion  of  thefe 
erves  on  fuch  a  large  furface,  render  it  impolTible  to 
ace  them  far  ;  which  has  made  fome  authors  deny 
lem  to  be  nerves  :  But  when  we  break  the  circum.- 
rence  of  the  cribrifonjj  lamella j  and  then  gently 
ife  it,  we  may  fee  the  diftributicn  of  the  nerves 
me  way  on  the  membrane  of  the  nofc. 
*Ihe  contrivance  of  defending  thefe  long  foft  nerves 
om  being  too  much  prefled  by  the  anterior  lobes  of 
le  biain  under  which  they  lie,  is  fingular  ;  becaufe 
ey  have  not  only  the  prominent  o.'bitar  proctilts  of 
e  frontal  bone  to  fupport  the  brain  on  each  fide, 
ith  the  veins  going  into  the  longitut'inal  //w^-j-,  and 
;her  attachments  bearing  it  up,  but  there  is  a  groove 
rmed  in  each  lobe  of  the  brain  itfelf  for  them  to 
dge  in. — Their  fplitting  into  fo  many  fmall  branches 
ifore  they  enter  the  bones  of  the  fkull,  is  likewife 
•culiar  to  them  ;  for,  generally,  the  nerves  come 
om  the  brain  in  diigregated  filaments,  and  unite 
to  cords,  as  they  arc  going  out  at  the  holes  of  the 
mes.  'i  his  contrivance  is  the  bell  for  anfwering 
e  purpofe  they  are  defigned  for,  of  being  the  organ 
■  fmdling  ;  for,  had  they  been  expanded  upon  the 
embrane  of  the  nofe  into  a  medullaiy  web,  fuch  as 
tc  optic  nerve  forms,  it  would  have  been  too  fen  fi- 
fe to  bear  the  imprefhons  of  fuch  obje£ls  as  are  ap- 
ied  to  the  nofe  ;  and  a  difiribution  in  the  more 
>mmon  way,  of  a  cord  fending  ofT  branches,  would 
>t  have  been  equal  enough  lor  fuch  an  organ  of  fen- 
don. 

The  2d  pair  of  nerves,  the  OFTICy  rifing  from 
ic  thalami  nevuorum  cpticcruviy  makt  a  large  curve 
itwards,  and  then  run  obliquely  inwards  and  for- 
Wds,  till  they  unite  at  the  fore-part  oi  the  Jella  Tnr» 

cka  : 
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cica ;  then  foon  divide,  and  each  runs  obliquely  for- 
wards  and  outwards,  to  go  ouc  at  its  proper  hole  in 
the  fphenoid  bone,  accompanied  with  the  ocular  ar. 
tery,  to  be  extended  to  the  globe  of  the  eye,  within'  '^ 
which  each  is  expanded  into  a  very  fine  cup-like  web. 
that  lines  all  the  infide  of  the  eye  as  far  forwards  a; 
the  ciliary  circle,  and  is  univerfally  known  by  the  name 
of  retirjM. 

Though  the  fubflance  of  this  pair  of  nerves  feemj 
to  be  blended  at  the  place  where  they  are  joined 
yet  obfervations  of  people  whofe  optic  nerves  wenfi^ 
not  joined,  and  of  others  who  were  blind  of  one  eye 
from  a  fault  in  the  optic  nerve,  or  in  thofe  who  hat 
one  of  their  eyes  taken  out,  make  it  appear,  tha 
there  is  no  fuch  intimate  union  of  fubftance  ;  th< 
optic  nerve  of  the  afFe£ted  fide  only  being  wafted 
while  the  other  was  large  and  plump.  And  the  fam< 
obfervations  are  contradictory  to  the  do£lrine  of  ; 
decuflation  of  all  the  nerves  (§  8.)  ;  for  the  difeaf 
could  be  traced  from  the  afFedled  eye  to  the  origii 
of  the  nerve  on  the  fame  fide.  In  many  fiflies,  in 
deed,  the  do6lrine  of  decuflation  is  favoured ;  fo 
their  optic  nerves  plainly  crofs  each  other,  without  a 
ny  union  at  the  part  where  they  are  joined  in  mci 
and  moft  quadrupeds. 

Thefe  people  whofe  optic  nerves  were  not  joinedlflii 
having  neither  feen  objects  double,  nor  turned  thei 
eyes  different  ways,  is  alfo  a  plain  proof,  that  th:  ti 
conjunction  of  the  optic  nerves  will  not  ferve  to  ac 
count  for  either  the  uniform  motions  of  our  eyes 
Or  our  feeing  objeCls  fingle  with  two  eyes,  though  i 
may  be  one  caufe  of  the  remarkable  fympathy  of  th 
one  eye  with  the  other  in  many  difeafes. 

The  retina  of  a  recent  eye,  without  any  prepara 
tion,  'ppears  a  very  fine  web,  with  fome  blood 
vefl^els  coming  from  its  centre  to  be  diftributed  on  it 
but  after  a  good  injecStion  of  the  arteries  that  run  i 
the  fubftance  of  this  nerve,  as  is  common  to  othe 
nerves,  it  is  with  difficulty  that  we  can  obfcrvc  it 
nervous  medullary  lubftance.— The  fituation  of  thei 

vefle. 
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-cflels  in  the  central  part  of  the  optic  nerve  j  the 
rant  of  medullary  fibres  here,  and  the  firmnefs  of 
his  nerve  before  it  is  expanded  at  its  entry  into  the 
)all  of  the  eye,  may  be  the  reafon  why  we  do  not 
"ee  fuch  bodies,  or  parts  of  bodies,  whofe  picture  falls 
m  this  central  part  of  the  retina.  An  inflammation 
n  thofe  arteries  of  the  retina^  which  feveral  fevers 
:Dd  an  ophthalmia  are  generally  attended  with,  may 
ery  well  account  for  the  tendernefs  in  the  eyes,  and 
inability  to  bear  the  light,  which  people  have  in 
hefe  difeafes. — The  over-diftenfion  of  thefe  veiTels 
may  likewife  ferve  to  account  for  the  black  fpots  ob- 
ferved  on  bright  coloured  bodies  efpecially,  and  for 
:hat  fmoaky  fog  through  which  all  objects  are  i^tw 
by  people  in  fome  fevers. — If  thefe  veflels  lofe  their 
tone,  and  remain  preternaturally  diftended,  no  ob- 
tcls  afFecL  our  rjtinay  though  the  eye  externally  ap- 
pears found  ;  or  this  may  be  one  caule  of  an  amauro^ 
Is  or  gutta  ferena. — From  a  partial  diftenfion  of  thefe 
irelTels,  OT  paralxfis  of  a  part  of  the  i-etlna,  the  central 
part,  or  the  clrcumfv^rencc,  or  any  other  part  of  ob- 
jeds,  may  be  loft  to  one  or  both  eyes. 

The  THIRD  PAIR  rife  from  the  anterior  part 
3f  xhQ proceJJ'us  annulatis^  and,  piercing  the  dura  ma-* 
/r  a  little  before,  and  to  a  fide  of  the  ends  of  the 
pofterior  clinoid  prccefs  of  the  fphcnoid  bone,  run  a- 
iong  the  receptc.culay  or  cavernous Jtnufes^  at  the  fide  of 
the  ephippium,  to  get  out  at  the  foramina  lacera  ;  af- 
ter which,  each  of  them  divides  into  branches,  of 
which  one,  after  forming  a  little  ^/iw^/Zc;/,  is  diftri- 
ibuted  to  the  globe  of  the  eye ;  the  others  are  fent  to 
x\iQ  mufciilus  recfus  oi  xht  palpebray  and  to  the  oHqU 
IfyjSj  additcJor,  dtprimer.s,  and  cbliquus  minor  mufclei 
cf  the  eye-ball.  Thefe  mufcles  being  principal  in- 
ilniments  in  the  motions  of  the  eye-lid  and  eye-ball, 
this  nerve  has  therefore  got  the  name  of  the  motor 
Huli. — I  have  frequently  obfervcd  in  convulfions  the 
eye-lids  widely  opened,  the  corneaiuiv.td  upward  and 
outwards,  and  the  eye-balls  funk  in  the  orbit  ;  which 
"WcU  defer ibed   the  con j unci  action  of  the  mufcles 

which 
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which  this  pair  of  nerves  ferves. — The  dlftenfion  of 
a  confiderable  branch  of  the  carotid,  which  paiTes  o- 
ver  this  nerve  near  its  origin  on  each  fide,  may  pof- 
fibly  be  the  reafon  of  the  heavinefs  in  the  eye-lids 
and  eyes,  after  drinking  hard,  or  eating  much. 

The  FOURTH  PAIR,  which  are  the  fmalleft 
nerves  of  any,  derive  their  origin  from  the  back-paft 
of  the  bafe  of  the  tejles ;  and  then  making  a  long 
courfe  on  the  fide  of  the  annular  protuberance,  enter 
the  dura  mater  a  little  farther  back,  and  more  exter- 
nally than  the  third  part,  to  run  alfo  along  the  recep- 
taenia,  to  pafs  out  at  the  foramina  lacera,  and  to  be 
entirely  fpent  on  the  mufcull  trochleares,  or  fuperior 
oblique  mufcles  of  the  eyes.  Thefe  muicles  being 
employed  in  performing  the  rotatory  motions,  and 
the  advancement  of  the  eye-balls  forward,  by  which 
feveral  of  our  pafiions  are  expreficd,  the  nerves  that 
ferve  them  have  got  the  name  of  PATHETIC!. — 
Why  thefe  fmall  nerves  fliould  be  brought  fo  far  to 
this  mufcle,  when  it  could  have  been  fupplied  eafily 
by  the  motor  octili,  I  know  not. 

The  FIFTH  PAIR  are  large  nerves^  rifing  from 
the  annular  procefTes  where  the  medullary  procefll'S 
of  the  cerebellum  join  in  the  formation  of  that  iu'jer^ 
to  enter  the  dura  mater  near  the  point  of  the  pe- 
trcil3  procefs  of  the  temporal  bones ;  and  then  fink- 
ing clofe  by  the  receptacula  at  the  fides  of  the  fella 
Turcia,  each  becomes  in  appearance  thicker,  and  goes 
out  of  the  fkull  in  three  great  branches. 

The  firft  branch  of  the  fifth  is  the  OPHTHAL^ 
JMICf  which  runs  through  the  foramen  lacerum  to  the 
orbit,  having  in  its  paflage  thither  a  connedlion  with 
the  fixth  pair.  It  is  afterwards  didributed  to  the 
ball  of  the  eye  with  the  third,  to  the  nofe,  along 
with  the  olfa<5lory,  which  the  branch  of  the  fifth  that 
paflcs  through  l\\t foramen  crh'itartum  internum  joins, 
as  w^as  already  mentioned  in  the  derciiption  of  the 
firft  pair.  This  ophthalmic  branch  likewife  fupplies 
the  parts  iat  the  internal  canthus  of  the  orbit,  the 
^landula  lacrymalisy  fat,  membranes,  mufcles,  and  te- 
guments 
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guments  of  the  eye-lids  ;  its  longeft  fartheft  extend- 
ed branch  pafTing  through  tht  forameti  fuperciliare  of 
the  OS  frontis^  to  be  diftributed  to  the  forehead. 

The  fmall  fibres  which  this  firfl:  branch  of  the  fifth 
and  the  third  pair  of  nerves  fend  to  the  eye-ball,  be- 
ing fituated  on  the  optic  nerve,  and,  after  piercing 
the  fclerotic  coat,  running  along  the  choroid  coat  on 
the  outfide  of  the  reti7ia  in  their  courfe  to  the  livea 
or  Jrisj  may  be  a  caufe  of  the  fympathy  between  the 
optic  nerve  and  the  uvea  ;  by  which  we  more  readily 
acquire  the  habit  of  contracting  the  iris,  and  there- 
by lefTen  the  pupil,  when  too  flrong  light  is  exclud- 
ed ;  and,  on  the  contrary,  enlarge  the  pupil,  when 
the  light  is  too  faint. — This,  with  the  fympathy 
which  mufl  arife  from  fome  of  the  nerves  of  the 
membrane  of  the  noflrils,  being  deiived  from  this 
firft  branch  of  the  fifth  pair  of  nerves,  may  alfo  be 
the  caufe,  why  an  irritation  of  the  retina^  by  too 
ftrong  light,  may  produce  fneezing,  as  if  zj}imulus 
had  been  applied  to  the  membrane  of  the  nofe  it- 
felf; — why  prelling  the  internal  catithus  of  the  or- 
bit, fometimes  flops  fneezing  *, — why  irritation  of  the 
!iofe  or  of  the  eye  caufes  the  eye-lids  to  fliut  con- 
vulflvely,  and  makes  the  tears  to  flow  plentifully; 
and  why  medicines  put  into  the  nofe,  do  often  great 
icrvice  in  difeafes  of  the  eyes. — In  the  megrim,  all 
the  branches  of  the  nerve  difcover  themfelves  to  be 
af^lded  :  For  the  forehead  is  racked  with  pain,  the 
eye-ball  is  pained,  and  feels  as  if  it  was  fqueezed, 
the  eye-lids  fliut  convulfively,  the  tears  trickle  down, 
and  an  uneafy  heat  is  felt  in  the  nofe.  Hence  we 
can  underfland  where  external  medicines  will  have 
the  beft  efl'eft,  when  applied  to  remove  this  difeafe, 
to  wit,  to  the  membrane  of  the  nofe,  and  to  the 
forehead; — why  alternate  preflure  near  the  fuperci- 
liary  hole  of  the  frontal  bone,  or  fneezing,  fome- 
times gives  immediate  relief  in  the  megrim; — why 
the  fight  may  be  lofl  by  an  injury  done  to  thf'/upra- 
orbitar  branch  ; — how  it  may  be  reftored  by  agitation 
of  that  branch  of  this  nerve. 

The 
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.  The  fecond  branch  of  the  fifth  pair  of  nerves  may 
be  called  MAXILLJRIS  SUPERIOR,  from  iti 
ferving  principally  the  parts  of  the  upper  jaw.  It 
goes  out  at  the  round  hole  of  the  fphenoid  bone,  and 
fends  immediately  one  branch  into  the  channel  on 
the  top  of  the  antrum  maxtllare ;  the  membrane  of 
which  and  the  upper  teeth  are  fupplicd  by  it  in 
its  paflage.  As  this  branch  is  about  to  go  out  at 
the  foramen  orhttarium  externum^  it  fends  a  nerve 
through  the  fubftancc  of  the  os  maxtllare  to  come  out 
at  Steno^s  dudt,  to  be  diftributed  to  the  fore-part  of 
the  palate  ;  and  what  remains  of  tt  efcaping  at  the 
external  orbitar  hole,  divides  into  a  great  many 
branches,  that  fupply  the  cheek,  upper  lip,  and  no* 
ftril. — The  next  confiderable  branch  of  the  Juperior 
maxillary  nerve,  after  giving  branches  which  are  re- 
flected through  the  fixth  hole  of  \\iQ  fphenoid  \iOXit^  to  4 
join  the  intercoftal  where  it  is  paffing  through  the 
ikull  v/ith  the  carotid  artery,  and  the  pdrtio  dura  of 
the  feventh  pair,  as  it  pafTes  through  the  os  petrofum^ 
IS.  fent  into  the  nofe  by  the  hole  common  to  the  pa- 
late and  fphenoidal  bone  ;  and  the  remaining  part  of 
this  nerve  runs  in  the  palato-maxillaris  canal,  giving 
off  branches  to  the  temples  and  pterygoid  mufcles, 
and  comes  at  laft  into  the  palate  to  be  loft. — Hence, 
the  ach  in  the  teeth  of  the  upper  jaw  occafions  a 
gnawing  pain,  deep-feated  in  the, bones  of  the  face, 
with  fwelling  in  the  eye-lids,  cheek,  nofe,  and  upper 
lip  ;  and,  on  the  other  hand,  an  inflammation  in  thefc 
parts,  or  a  megrim,  is  often  attended  with  fharp  pain 
in  the  t^eth. — Hence,  an  obftru6lion  in  the  du£l  of 
the  maxillary  finus,  which  obliges  the  liquor  fecreted 
there  to  find  out  a  preternatural  route  for  itfelf,  may 
be  occafioned  by  the  pain  of  the  teeth. — Hence,  the 
upper  lip  often  fufFers  when  the  palate  or  nofe  is  ul- 
cerated. 

The  third  or  M AXILLARIS  INFERIOR  branch 
of  the  fifth  pair  going  out  at  the  oval  hole  of  the 
fphenoid  bone,  ferves  the  mufcles  of  the  lower  jaw, 
and  the  mufcles  fituatcd  between  the  os  hyoides  and 

jaw : 
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iw  :   All  the  falivary  glands,  the  ainygda/cf^  nnd  the 

xternal  ear,  have  branches  from  it :     It  has  a  large 

ranch  lofl  in  the  tongue,  and  fends  another  through 

he  canal  in  the  fubllance  of  the   lower  jaw  to  ferve 

11  the  teeth  there,  and  to  come  out   at   the  hole  m 

be   fore-part  of  the  javv,   to  be  loft  in  the  chin  and 

inder-lip. — Hence,  a  convulfive   contraclion   of  the 

aulcles  of  the  lower  jaw,  or  the   mouth's  being   in- 

oluntarily  fliut,  a  great  fiow  of  fpittle  or  falivation, 

pain   in   the   ear,   efpecially    in  deglutition,   and   a 

'vveJling  all  about  the  throat,  are  natural  confequen- 

es  of  a  violent  irritation  of  the  nerves  of  the  lower 

eeth   in   the  tooth-ach  ;    and  pain  in   the  teeth  and 

ar,  is  as  natural  a  confequence  of  an  angitia. — Hence, 

Iiernate  preiTure  on   the  chin  may  fometimes  relieve 

he  violence  of  a  iooth-?.ch. — Hence,   deftroying  the 

lerves  of  a  tooth  by  atlual  or  potential  cauteries,  or 

mlling  a  carious  tooth,  fo  often  removes  immediate- 

..  y   all   thefe   fymptoms. — Hence,    no   cure  is    to    be 

a  ound  for  fome  ulcers  in  the  upper  or  lower  jaw,   but 

J)y  drawing  a   tooth. — Hence,   in    cancers  of  the  up- 

|ier  lip,  the  falivary  glands  are  in  danger  of  being  af- 

iecled,  or  the  difeafe  may  be  occafioned  to  llie  lip  by 

Its  beginning  in  the  glands. — Perhaps  the  fympathy 

|)f  the  organs  of  tafting  and   fmelling  may,  in  fomc 

ilneafure,  depend  on  their  both   leceiving  nerves  from 

he  fifth  pair. 

The  SIXTH  PJIR,  which  Is  the  fmalleft  except 

I'he  fourth,  rifes  from  the  fore-part  of  the  corpora  py^ 

'■afniclalici ;    and   each    entering  the  dura  mater  fome 

vay  behind  the  pofterior  clinoid  proccfs  of  the  fphe- 

loid  bone,  has   a  long  courfc  below  that  membrane, 

md  within  the  receptaculum   at   tlie   fide  of  ihc  fella 

Turcica^  where  it  is  immerfed  in  the  blood  of  the  re- 

Ireptacle;    but  for  what   purpofe  I  am  ignorant.     It 

8 ^oes  afterwards  out  at  the  foramen   laceriim   into  the 

')rbit,  to  ferve  the  abductor  mufcle  of  the  eye. — A 

lefett  in  this  nerve  n^ay  therefore  be  one  caufe  of  a 

}rabifmus. — In  the   palTage  of  this   nerve  below  the 

'iura  mater,  it  lies  very  contiguous  to  the  internal  ca- 

B  b  rolid 
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rotld  artery,  and  to  the  ophthalmic  branch  of  the  fifth  ' 
pair  of  nerves.     At  the  place  where  the  fixth  pair  is 
contiguous  to  the  carotid,  a  nerve  either  goes  from 
<iach  of  them  in  an  uncommon  way,  to  wit,  with  the 
;ing]e  beyond  where  it  rifes  obtufe,  to  defcend  with 
the  artery,  and  to   form   the  beginning  of  the  inter-  3 
coftal  nerve,   according  to  the  common   defcription ;  ^ 
or,  according  to  other   authors,  this  nerve  comes  up  t 
from  the  great  ganglion  of  the  intercojlal^  to  be  joined  } 
to  the  fixth  here.  J 

The  arguments   for  this  latter  opinion  are.  That,  I 
according  to  the  common  dotlrine,  this  beginning  of  ■ 
the  intercoftal  nerve,   as   it  is  called,   would  rife  in  a  v 
manner  not  fo  ordinary  in  nerves.     In  the  next  place, 
it  is  obferved,  that   the   fixth   pair  is  larger  nearer  to 
the  orbit,   than  it  is  before  it    comes   to   the  place 
where  this  nerve  is  faid  to  go  off;    and  therefore,  it   y 
is  more  probable,   that   it  receives  an  addition  there^ 
rather  than  gives  ofi-'  a  braijch.     Lajily,  It  is  found, 
that  upon  cutting  the  \ntercoJ}al  nerves  of  living  ani- 
mals, the  eyes  plainly  were  affecled  j  they  loft  their 
bright  water  ;    the  gum,   or  gore,    as  we  call  it,   was 
feparated  in   greater  quantity  j    the  pupil   was  more  ^ 
contracted  *,    the  cartilaginous  membrane,  at  the  in- , 
ternal  canthusy  came  more  over  the  eye  j  and  the  eye^ . 
ball  itfelf  was  diminifhed. 

To  this  it  is  anfwered,  in  defence  of  the  more  com- 
mon dodirine,  ly?.  That  other  branches  of  nerves 
go  off  in  a  reiie£led  way,  as  well  as  this  does,  fup- 
pofing  it  to  be  the  beginning  of  the  inter  coftal ;  and^j 
that  the  reflection  would  rather  be  greater,  if  it  is 
thought  to  come  up  from  the  intercoltal  to  the  fixth. 
idly,  It  is  denied  that  this  nerve  is  for  ordinary  thick- 
er at  its  fore  than  its  back  part ;  and  if  it  was  fup- 
pofed  to  be  thickeft  nearer  to  the  orbit,  the  conclufion  ■ 
made  above  could  not  be  drawn  from  this  appearance, 
becaufe  other  nerves  enlarge  fometimes  where  there 
is  no  addition  made  to  them,  as  in  the  inftance  al- 
ready ^mentioned  of  the  trunk  of  the  fifth  pair  while 
below  the  dura  mater*     T^dly^  The  experiments  on 

living 


Of  the  particular  NER^^ES.       291 

ing  animals  fhew  indeed,  that  the  eyes  are  afFed- 
j,  upon  cutting  the  intercoflal  nerve,  hut  not  in  the 
ay  which  might  have  heen  cxpeOed,  if  the  inter^, 
^«/had  furnifhed  fuch  a  fliare  of  the  ntive  that 
oes  to  the  mlduBor  mufcle  of  the  eye;  for  it  might 
'ave  been  thought,  that  this  mufcle  would  have  been 
)  much  weakened  immediately  upon  cutting  the  /;/- 
rcojialy  that  its  antagonilt  the  /rf/^^/zr/^^r  would  have 
reatly  prt:vailed  over  it,  and  have  turned  the  eye 
rongly  in  towards  the  nofe  j  which  is  not  faid  i&  be 
confequencc  of  this  txperimc-nt.  So  that  lixe  ar^ru- 
lents  are  (till  equivocal ;  and  more  obfervations  and 
icperiments  mull  be  made,  before  it  can  be  deter- 
lined  with  ccrtaintv,  whether  the  Hxlh  pair  gives  or 
ceives  a  branch  here.  In  the  mean  time,  I  fhall 
Dntinue  to  fpeak  about  the  origin  of  the  inttrccflal 
ith  the  generality  of  anatomifts. 
At  this  place  where  the  intercoflal  begins,  the  fifth 
air  is  contiguous  and  adherent  to  the  lixth  ;  and  it 
generally  faid,  that  the  ophthalmic  branch  of  the 
fth  gives  a  branch  or  two  to  the  beginning  of  the 
tercoftal,  or  receives  fuch  from  it.  Others  deny 
by  fuch  communication  between  them  ;  and  thole 
ho  aflirm  the  communication  confefs,  that  in  fome 
ibje6ts  they  could  not  fee  it.  After  examining  the 
erves  here  in  a  great  many  fubjecSls,  I  cannot  deter- 
mine whether  or  not  there  are  nervous  filaments 
oing  from  the  one  to  the  other.  Sometimes  I  have 
ought  that  1  traced  them  evidently  ;  at  other  times  I 
bferved,  that  what  I  difledted  for  nervous^ilaments 
as  collapfed  cellular  fubftance ;  and  in  all  the  fub- 
bfts  where  I  had  pufhed  an  injt^lion  fuccefsfully  in- 
b  the  very  fmall  arteries,  I  could  only  obferve  2.p!ex' 
s  of  veflels  conne<Sling  the  one  to  the  other.  In  any 
f  thefe  ways,  however,  there  is  as  m.uch  conne6lioii 
si  we  are  affured  from  many  experiments  and  ob- 
ervations  on  other  nerves,  is  fufEcient  to  make  a  very 
;reat  fympathy  among  the  nerves  here.  Poilibly  the 
jfpearances  in  the  eyes  of  dogs,  whofe  intercoflal 
lerves  were  cut,  might  be  owing  to  this  fympathy. 
"B  b  2  'Ihe 
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The  SEVENTH  PAIR  comes  out  from  the  late 
ral    part    of  the    annular  procefs^  behind    where    th( 
medullary  prccefs  of  the  cerebellum  are  joined  to  thaf 
tuber ;  and  each  being  accompanied  with  a  larger  ari'V 
tery  than  moil  other  nerves,  enters  ih^  internal  meatu^ 
miditorius^  where  the  tv/o  large  bundles   of  fibns,  oi 
which  it   appeared   to   confift   wiihin   the  fcull,  foor*^ 
fcparatc  from  e?ch  other;  one   of  them    entering  bj^j 
feveral  fmall  holes  into  the  vefiible^  cochlea^  Txn^  femi 
circular cafialsy  is  (iretched  on  this  inner  carnera  of  th( 
car  in  a.  very  foft  pulpy  fubftance  ;   and    being   neve; 
{^^x\  in  the  form   of  a  firm   cord,  fuch    as   the   othei 
parcel  of  thifi  and  mofl  other  nerves  become,  is  callec 
PORTlO  MOLLIS  of  the  auditory  nerve. 

The  other  part  of  this  feventh  pair  pafles  througl 
Gah'tt's  foramen  c£cum^  or  Fallopius^s  aqiiaduEi^  in  it: 
crooked  pallage  by  the  fide  of  the  tympanum ;  ii  J 
which  paflage,  a  nerve  fent  from  the  lingual  brand 
of  the  inferior  maxillary  nerve,  along  the  out  fide  o 
the  tuba  Eiijlachiana^  and  crofs  the  cavity  of  th< 
tpnpanuni^  where  it  has  the  name  of  chorda  tympam 
is  commonly  faid  to  be  joined  to  it.  The  very  acut< 
angle  which  this  nerve  makes  with  the  fifth,  or  tb 
fudden  violent  refle(^ion  it  would  fuffer  on  the  fup- 
pofirion  of  its  coming  from  the  fifth  to  the  feventh 
appears  unnfual ;  whereas,  if  we  fuppofe  that  it  come 
from  the  feventh  to  the  fifth,  its  courfe  would  b< 
more  in  the  ordinary  v»?av,  and  the  chorda  tywpan 
would  be  clteemed  a  branch  of  the  feventh  pair  goin| 
to  join  tlje  fifth,  the  fize  of  which  is  increafed  b] 
this  acquifiiion.  This  fmaller  bundle  of  the  feventl 
gives  branches  to  the  mufcles  of  the  malleus,  and  t( 
the  dura  matcvy  while  it  pafles  through  the  bon] 
crooked  canal,  and  at  lafl  comes  out  in  a  firm  chore 
named  PORTlO  DURA,  at  the  end  of  this  canal 
between  thtjlyloid  and  mafioid  procefTes  of  the  teni' 
poral  bone,  giving  immediately  filaments  to  the  litil 
oblique  muicks  of  the  head  and  to  thofe  that  rif 
from  the  ilyloid  procefs.  It  then  pierces  through  th< 
parotid  gland,  and  divides  into  a  great  many  branches 

whicl 


Of  the  PARTICaLAP.  NERVES.         295 

which  are  difperfe'/l  in  the  mufcles  and  teguments 
that  cover  all  the  (ide  of  the  upper  part  of  the  neck, 
the  whole  face  and  crafih/m,  as  far  back  as  the  tem- 
pi s,  including  a  conllderable  part  of  the  txrern-ii 
ear.  Its  branc  hes  having  thus  a  confiderable  ccn- 
n;  6tion  with  all  the  three  branches  cf  the  fifth  pair, 
and  wirh  the  fecond  cervical,  occafion  a  confiderable 
fvmpathy  of  thefe  nerves  with  it. — Hence  in  the 
tcoth-ach,  the  pain  is  fcnnciinies  very  little  in  the  af- 
fected tooth,  compared  to  what  it  is  all  along  the  fide 
Oi  the  head,  and  in  the  ear. — ^.Hence  probably  the 
relief  of  the  tooth-ach  from  blifters  applied  beb.ind  or 
before  the  ear,  or  by  a  hot  iron  touching  the  antiheiix 
of  the  ear. — By  this  communication  or  conncclicn 
poiTibly  too  it  is,  that  a  vibrating  firing  held  between 
one's  teeth,  gives  a  fl rong  idea  of  found  to  the  pcrfon 
who  holds  it,  which  ngbody  elfe  can  perceive. — 
Perhaps  too  the  difliibiiticn  of  this  nerve  occahons 
the  head  to  be  fo  quickly  turned  upon  the  imprelRon 
of  found  on  our  ears. 

The  EIGHTH  PAIR  of  nerves  rife  from  the  lateral 
bafes  of  the  corpora  olivaria  in  difgregated  fibres;  and 
as  they  are  entering  the  anterior  internal  part  of  thf^ 
holes  common  to  the  os  cccipitis  and  tcmpcvi.my  each 
is  joined  by  a  nei  ve  which  afcends  within  the  dura 
mater  from  the  tenth  of  the  head,  the  (i{^\y  f^rcond 
and  inferior  cervical  nerves:  This  every  body  knows 
has  the  name  of  the  NERFUS  ACCESSORIUS. 
When  the  two  get  out  of  the  fcuU,  the  acajforius  iz- 
parates  from  the  eighth,  and,  defcending  obliquely 
ourwards,  paf?es  through  K\\t  Jlerfw-mafrjidcus  mufcle," 
to  which  it  gives  branches,  and  afterwards  terminares 
in  the  tnipezhis  and  rhomboid  mufcles  of  the  fcapnJa. 
In  this  courfe  it  is  generally  more  or  lefsjoincd  by  the 
fecond  cervical  neive.  Why  this  nerve,  and  feveral 
others  which  are  diftributed  to  mufcles,  are  made  to 
pierce  through  mufcles,  which  they  might  hr.ve  only- 
palfed  near  to,  I  do  not  know. 

l-he  large   eighth  pair,   foon    after    its    exit,  gives 

nerves  to  the.  tongue,  larynx^  pharyix^  and  ganglion 
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of  the  intercGjlal  nerve,  and  being  disjoined  from  the  j  fl- 
ninth  and  intercollal,  to  which  it  adheres  clofely  fome  i  iij" 
way,  runs  ftraight  down  the  neck  behind  the  inter- 
nal jugular  vein,  and  at  the  external  fide  of  the  caro- 
tid anery.  As  it  is  about  to  enter  the  thorax^  a  large 
nerve  goes  off  from  the  eighth  of  each  fide  :  This 
branch  of  the  right- fide  turns  round  from  the  fore 
to  the  back-part  of  the  fubclavian  artery,  while  the 
branch  of  the  left-fide  turns  round  the  great  curve  of 
the  aorta^  and  both  of  them  mounting  up  again  at 
the  fide  of  the  cefophagus^  to  which  they  give  branches^ 
are  lofl:  at  laft  in  the  larynx.  Thefe  are  called  the 
RECURREN'TnQTvcSy  which  we  are  defired  to  fhun 
in  the  operation  of  bronchotomy,  though  their  deep  fi-i 
tuation  prote£ls  them  fufficiently. — The  mufcles  of 
the  larytrx,  being  in  a  good  meafure  fupplied  with 
nerves  fiom  the  recurrents,  it  is  to  be  expelled,  that 
ihe  cutting  of  them  will  greatly  weaken  the  voice, 
though  it  will  not  be  entirely  loft,  fo  long  as  the  fuperior 
branches  of  the  eighth  pair  are  entire. — Why  the  re-  Iki 
Current  nerves  rife  fo  low  from  the  eighth  pair  to  go 
round  a  large  artery,  and  to  have  fuch  a  long  courfe 
upwards,  I  know  not.  I  tui 

The  eighth  pair,  above  and  at  or  near  the  place 
where  the  recurrent  nerves  go  off  from  it,  or  frequent-- 
]y  the  recurrents  themfelves,  fend  off  fmall  nerves  to 
x\ie pericardium y  and  to  join  with  the  branches  of  the  'I  ift 
intercoftal  that  are  diftributed  to  the  heart  5  but  their  ie 
fize  and  fi tuation  are  uncertain.  \  m 

After  thefe  branches  are  fent  off,  th^  par  vagumpni  \  i\ 
each  fide  defcends  behind  the  great  branch  of  the /rj-    i  (n 
c/.^eaj  and  gives  numerous  filaments  to  the  lungs,  and    '■  \i 
fome  to  the  heart   in  going   to   the   oefophagus.     The    i 
oil'"  of  the  left  fide  running  on    the  fore  part  of  the    ji 
cejophaguiy   communicates   by   feveral   branches   with    1 
the  right  one  in  its  dcfcent  to   be   diftributed   to   the.   ' 
ftomach  :  The  right  one  gets   behind    the   cefophagus^    \ 
where    it   fplits    and   rejoins   feveral  times   before  it    ( 
arrive;  at  the  ftomach,  to  which  it  fends  nerves;  and 
then  being  joined  by  one  or  more  branches  fiom  the 
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eft-trunk,  they  run  towards  the  c^eliac  artery,  therie 
0  join  into  the  ^x^aX  Jemilunar  ganglion  formed  by  the 
wo  intercoftals. 

From  the  diftribution  of  this/?«r  vagunu  ^'^  ^""^y 
earn  how  tickling  \k\t  fauces  with  a  feather  or  any  fuch 
Libftance,  excites  a  rinufea  and  inclination  to  vomit  •, — 
\hy  couching  occafions  vomiting,  or  vomiting  railes  a 
ough. — Hence  we  fee  how  the  nervous  ajlhn.a  and 
be  tt/Jjfis  convvlfivay  chincough,  are  attended  with  a 
tralrening  of  the  glottis  ; — why  food  difficult  to  digeft 
>ccafions  the  ajlhma  to  weakly  people  ,  and  why  ^tne- 
ics  have  frequently  cured  the  ajllnia  very  fpeedily  ; — 
vhy  an  attempt  to  vomit  is  fometimes  in  danger  of 
ufFocating  cifthmatic  people  ; — why  the  fuperior  ori- 
icc  of  the  Oomach  is  fo  fenfible,  as  to  be  looked  on 
s  the  feat  of  the  foul  by  fomc  ; — why  people  fubje£t 
o  diflenfions  of  the  ftomach,  have  fo  often  the  fen- 
iuion  of  balls  in  their  breafls  and  throats  ; — why  the 
Ichus  hyjlerictis  is  fo  often  attended  with  a  violent 
Ir.ingulution  at  the  glottis. 

Ihe  NINTH  PAIR  of  nerves  comes  from  the  in- 
erior  part  of  the  corpora  pyrairidcdioy  to  go  out  of  the 
cull  at  their  proper  holes  of  the  occipital  bone.  Af- 
er  their  egrefs  they  adhere  for  fome  way  firmly  to 
he  eighth  and  intercollal  -,  and  then  fending  a  branch, 
hat  in  -many  fubjcdts  is  joined  with  branches  of  the 
rll  and  fecond  cervical  nerves,  to  be  diftributed  to 
he  thyroid  gland  and  mufcles  on  the  fore-part  of  the 
rachea  arteriay  the  ninth  is  lofl  in  the  m.ufcles  and 
jbltance  of  the  tongue.  Some  have  thought  this 
erve,  and  others  have  efteemed  the  third  branch  of 
be  fifth  pair  of  nerves,  to  be  the  proper  guftatory 
erve.  I  know  no  obfervation  or  experiments  to 
rove  either  opinion,  or  to  affure  us  that  both  nerves 
0  not  fervc  for  tading  and  for  the  morion  of  the 
3ngue. — May  not  the  diftribution  of  this  nerve  io 
ie  mufcles  below  as  well  as  above  the  'as  hycidesy 
ontribute  to  their  acting  more  uniformly  in  depref- 
i  ng  the  lower  jaw  or  head  ? 
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The  TENTH  PAIR  rlfes  in  ieparate  threads  fromj 
the  tides  of  iht/pinal  marrozu,  to  go  out  between  the 
OS  occipitts  and  Jlrji  vertebra  of  the  neck.  After  each 
of  them  has  giv -n  banches  to  the  great  ganglion  of 
the  intercoflal,  8th,  9th,  and  ift  cervical  nerves,  it 
is  difciibuted  to  the  ffraight,  oblique,  and  fome  of 
the  iextenfor  mufcles  of  the  head.  Whether  the  name 
of  the  tenth  of  the  head,  01  of  the  firfl  vertebral, 
ou^ht  to  be  given  to  this  pair  of  nerves,  is  of  no  fuch 
confequence  as  to  deferve  a  debate,  though  it  has 
fome  of  the  marks  of  the  fpinal  nerves,  to  wit,  its 
being  formed  of  filaments  proceeding  from  both  the 
fore  and  back  part  of  the  medulla^  and  a  little  gan- 
glkn  being  formed  vi^here  thefe  filaments  meet. 

In  the  defcription  of  the  fixth  pair,  I  followed  the 
ufual  way  of  fpeaking  among  anatomifts,  and  called 
that  the  beginning  of  the  intercoifal  nerve  which 
comes  out  of  the  fcull  ;  and  therefore  fhall  here  fuh- 
join  a  curfory  defcription  of  this  nerve,  notwithftand- 
ing  its  much  larger  part  is  compofed  of  nerves  com- 
ing out  from  the  fpinal  marrow.  There  is  no  greater 
incongruity  in  point  of  method  to  fay,  that  the  nerve 
■we  are  defcribing  receives  additions  from  others  that 
have  not  been  defcribed,  than  it  is  to  repeat  in  the 
defcription  of  a  great  many  nerves,  that  each  of  them 
gives  branches  to  form  a  nerve  which  we  are  igno- 
rant of ;  which  is  all  the  difference  between  defcri* 
bing  the  intercoftal  before  or  after  the  fpinal  nerves: 

1  he  branch  reflc£ted  from  the  fixth  pair,  joined 
poffibly  by  fome  filaments  of  the  cpththalmic  branch- 
of  the  fifth,  runs  along  with  the  internal  carotid  ar- 
tery, through  the  crooked  canal  formed  for  it  in  the 
temporal  honey  vi^here  the  little  nerve  is  very  foft  and- 
pappy,  and  in  feveral  fubjt  £i:s  livides  and  unites  a-* 
gain,  and  is  joined  by  one  or  more  branches  from  the 
fifth,  particularly  of  its  iuperior  maxillary  branch' 
before  it  CO  liCS  out  of  the  fcull.  May  the  compref- 
fion  of  this  nerve  by  the  carotid  artery  v.'hen  ftretch- 
ed  during  \\\tJyJloley  conrribufe  to  the  diajlole .oi  tiie 
heart  ?  As  foon  as  the  nerve  efcapcs  out  of  this  bony  [? 


Of  the  particular  NERVES.       297 

canal,  it  Is  conne£^ed  a  Utile  way  with  the  eighth 
and  ninth  ;  then  feparating  from  thefe,  after  fceming 
ro  receive  additional  nerves  from  them,  it  forms  a 
hvge  gnr'gli&n^  into  which  branches  from  the  tenth  of 
the  head,  and  from  the  firft  and  fecond  cervicr.-  en- 
ter. From  this  ganglion  the  nerves  come  out  again 
fmall  to  run  down  the  neck  along  with  the  carotid 
artery,  communicating  by  branches  with  the  cervi- 
cal nerves,  and  giving  nerves  to  the  mufcles  that 
bend  the  head  and  neck.  As  the  wtercofal  is  about 
to  enter  the  thcrnx,  it  forms  another  ganglion,  from 
which  nerves  are  fent  to  the  trachea  and  to  the  heart  ; 
thefe  defigned  for  the  heart  joining  with  the  branches 
of  the  eighth,  and  mod  of  them  pafling  between  the 
two  great  arteries  and  the  auricles,  to  the  fubflance 
of  that  mufcle.  '1  he  intercoftal  after  this  confifting 
gT  two  branches,  one  going  behind,  and  the  other 
running  over  the  fore-part  of  the  fubclavian  artery, 
forms  a  new  ganglion  where  the  two  branches  unite 
below  that  artery,  and  then  defcending  along  the 
fides  of  the  vertebra  of  the  thorax^  receives  branches 
from  each  of  the  doffal  nerves;  which  branches  ap- 
pearing to  come  out  between  the  ribs,  have  given  the 
name  of  intercoftal  to  the  whole  nerve.  Where  the 
addition  is  made  to  it  from  the  fifth  dorfal  nerve,  a 
branch  goes  off  obliquely  forwards  ;  which  being 
joined  by  fuch  branches  from  the  fixth,  feventh, 
eighth,  and  ninth  dorfal,  an  anterior  trunk  is  formed, 
and  paffes  between  the  fibres  of  the  appendix  mujculofa^ 
of  the  diaphragm,  to  form,  along  with  the  other  in- 
tcrcoftal  and  the  branches  of  the  eighth  pair,  a  large 
femilunar  ganglion,  fituatcd  between  the  cscliac  and 
fiiperior  niefenteric  arteries  ;  the  roots  of  which  aie 
as  it  were  involved  in  a  fort  of  nervous  net-work  of 
this  ganglion,  from  which  a  great  number  of  very 
fmall  nervous  threads  run  out  to  be  extended  on  the 
furface  of  all  the  branches  of  thofe  two  arteries,  fo  as 
to  be  eafily  feen  when  any  of  the  arteries  are  (h etch- 
ed, but  not  to  be  raiied  from  them  by  difTcttion  :  and 
rlujs  the  llver^  goll-bhdiirry-dii''jdtmiWy  pancreas^  fplcciiy 
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I 
jejunum^  ilium^  arsd  a   large  (hare  of  the  colon^  have 

their  nerves  fent  from  this  gxk^it  f alar  gar. glioji  or  plex- 
us. — May  the  periflaltic  motion  of  the  inteftines  de- 
pend -in  fome  meafure  on  the  paflage  of  the  intercoftal 
nervGS  through  the  diaphragm  ? 

Several  fibres  of  this  ganglion,  running  down  upon 
the  aorta^  meet  with  other  nerves  fent  from  the  pof* 
terior  trunk  of  the  intercoftal,  which  continues  its 
courfe  along  the  fides  of  the  vjertehra  ;  they  fupply  the 
glanduU  renales^  kidneys,  and  tejies  in  men,  or  ovaria 
in  women  ;  and  then  they  form  a  net-work  upon  the 
interior  mefenteric  artery,  where  the  nerves  of  the  two 
fides  meet,  and  accompany  the  branches  of  this  arte- 
ry to  the  part  of  the  colon  that  lies  in  the  left  fide  of 
the  belly,  and  to  the  rcButriy  as  far  down  as  to  the 
lower  part  of  the  pelvis,  p 

The  intercoftal  continuing  down  by  the  fide  of  the 
vertebra  of  the  loins,  is  joined  by  nerves  coming  from 
between  thefe  wr/f3r^,  and  fends  nerves  to  the  or-  *^: 
gans  of  generation  and  others  in  the  pelvis,  being 
even  joined  with  thofe  that  are  fent  to  the  inferior 
extremities.  f 

The  almofl:  univerfal  conne£tion  and  communica- 
tion which  this  nerve  has  with  the  other  nerves  of  ' 
the  body,  may  lead  us  to  underftand  the  following, 
and  a  great  many  more  phenomena  : — Why  tickling 
the  nofe  caufes  fneczing. — Why  the  too  great  quan- 
tity of  bile  in  the  cholera  occafions  vomiting  as  well 
as  purging. — Why  people  vomit  in  colics,  in  inflam-  p 
mations,  or  other  irritations  of  the  liver,  or  of  the  '•'! 
dudls  going  from  it  and  the  gall-bladder. — Why  a  ;  "^ 
Itone  in  the  kidneys,  or  ureters,  or  any  other  caufe' V  ''' 
irritating  thofe  organs,  fhould  fo  much  more  frequent- 
ly bring  on  vomiting  and  other  diforders  of  the  fto- 
mach,  than  the  ftone,  or  any  other  ftimulating  caufe 
in  the  bladder  does. — Why  vomiting  is  a  fymprom  of 
danger  after  child  birth,  lithotomy,  and  other  opera- 
tions on  the  parts  in  the  pelvis. — Why  the  obitruc-- 
tions  of  the  menfes  are  capable  of  occaGoning  ftrangu- 
lations,  beichmg,    colics,    ftomach-aches,    and   even 
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zonvulfions  in  the  extremities. — Why  veficatories,  ap- 
plied from  the  ears  to  the  clavicles  of  children  labour- 
ng  under  the  tujfts  convulftva,  are  frequently  of  great 
fervice. — Why  worms  in  the  ftomach  or  guts  excite 
in  itching  in  the  nofe,  or  grinding  of  the  teeth. — 
Why  irritations  in  the  bowels  or  the  belly  occafion 
ometimes  univerfal  convulfions  of  the  body. 

T\\tfpi7ml  nerves   rife   generally  by    a   number  of 

lifgrregated  fibres  from  both  the  fore  and  back-part  of 

he  medulla  fpinalis^  and  foon  after  form  a   little  knot 

)r   ganglion,  where   they   acquire   ftrong   coats,  and 

ire  extended  into  firm  cords.     They  are  diftinguifhed 

jy  numbers,  according  to  the  vertebra  from  between 

vhich  they  come  out  -,  the  fuperior  of  the  two  bones 

orming  the  hole  through  which  they  pafs,  being  the 

ijie  from  which  the  number  is  applied  to  each  nerve. 

here  are  generally   faid   to   be   thirty  pair  of  them  ; 

:ven  of  which  come  out  between  the  vertebr.t  of  the 

fcX',  twelve  between  thofe  of  the  hack^  five   between 

^  hofe  of  the  loins,  and  fix  from  ihcfalfe  vertebras. 

\    The   FIRST  CERVICAL  pair  of  nerves   comes 

i  ut  between  the  fir  ft  and  fecond  vertebra  of  the  neck  ; 

i.nd  having  given  branches  to  join  with  the  tenth  pair 

/if  the  head,  the  fecond  cervical  and   intercoftal,  and 

ii)  ferve  the  mufcles  that  bend   the   neck,  it   fends  its 

irgeft  branches  backwards  to  the  extenfor   mufcles  of 

le  head  and  neck;  fome  of  which   piercing  through 

lefe  mufcles,  run  up  on  the  occiput  to   be  loft  in  the 

guments   here ;  and   many   fibres   of  it   advance  fo 

r  forward  as  to  be  connected   with   xh^jibrils  of  the 

br.nch  of  the  fifth  pair  of  the  head,  and   of  the 

rtio  dura  of  the  auditory  nerve. — Hence  pofiibly  it  is 

at  a  clavus  hyjlericus  changes   fuddenly   fometimes 

m  the  fore-head  to  a  violent  pain  and  fpafm  in  the 

ck-part  of  the  head  and  n^ck. 

The   SECOND   CERVICAL  is    foon   joined    by 

me  branches  to  the  ninth  of  the  head  and  intercofl- 

and  to  the  firft  and  third  of  the  neck  ;  then  has  a 

ge  branch  that  com.es  out  at    the   exterior  edge  of 

cJIerfio-?na/hideus  muiclty  where  it  joins  wi^h  the 

accejj'orius 
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accejforhis  of  the  eighth  pair  ;  and   i's   afterwards  dif-  , 
tributed    to    the  platyfma  m\oUes^  teguments    of  the: 
fide  of  the  neck  and  head,  parotid  gland,  and  extern 
iial  ear,  being  connedled  to  the  portio  dura  of  the  au- 1 
ditory  nerve,  and  to  the  firfl  cervical.     The  remain-; 
der  of  this  fecond  cervical  is  fpent  on  the  levator fiai 
puU  and  the  extenfors  of  the  neck  and  head.     Gene-i 
rally  a'large  branch  is  here  fent  oiF  to  join  the  accef^ 
forius  oi  the  oghth  pair,  near  the  fuperior  angle  of 
iht  fcapula.  /  '     i 

To  the  irritation  of  the  branches  of  this  nerve  it 
probably  is,  that,  in  an  inflammation  of  the  parotid! 
gland,  the  neck  is  pained  fo  far  down  as  the  clavicle, 
the  head  is  drawn  towards  the  fhoulder  of  the  alfeft-! 
cd  fide,  and  the  chin  is  turned  to  the  other  fide. —  ■ 
In  opening  the  external  jugular  vein,  no  operator  can 
promife  not  to  touch  fome  of  the  cutaneous  branches 
of  this  nerve  with  the  lancet  •,  which  occafions  a  fliarp 
pricking  pain  in  the  mean  time,  and  a  numbnefs  of 
the  (kin  near  the  orifice  for  fome  time  after. 

The  THIRD  PAIR  of  the  neck  pafTes  out  be- 
tween  the  third  and  fourth  cervical   vertebra  ;  having  ' 
immediately  a  communication  v;ith   the   fecond,  and  i 
fending   down   a   branch,  which    being  joined  by  a< 
branch  from  the  fourth  cervical,  forms   the  PHRE->^ 
NIC  nerve.     This  defcending  enters   the   thorax  be-' 
tween  the  fubclavian   vein   and  artery  ;  and  then  be-* 
ing  received  into  a  groove  formed  for  it  in  the  pericar^' 
{fiumy  it  has  its  courfe  along  this  capfula  of  the  heart, 
till  it  is  loll   in   the   middle   part  of  the  diaphragmJ 
The  right  phrenic  has  a  flraight   courfe ;  but  the  left'  f  I 
one  is  obliged  to  make  a  confiderable    turn   outwards'  i"i( 
to  go  over  the  prominent  part    of  the  pericardium^  M 
where  the  point  of  the  heart   is  lodged.     Hence  in>  "ii 
violent  palpitations    of  the    heart,  a   pungent   acute   W 
pain  is  felt  near  the  left  orifice  of  the  llomach. — The'  \\ 
middle  of  the  diaphragm  fcarce  could  have  been  fitp-'  "« 
plied  by  any  other  nerve  which  could  have  had  fuch  al  ffe 
ftraight  courfe  as  xht  phrenic  has.     If  the  fubclavian'  Bf 
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rtery  and  vein  ha^'C  any  efficb  upon  this  nerve,  I  do 
,ot  know  it. 

The  other  branches  of  the  third  cervical  nerve  are 
iftribured  to  the!  mufcles  and  teguments  at  the  lower 
r.irt  of  the  neck  and  top  of  the  Ihoulder.  No  won- 
cr  then  that  an  inflammarion  of  the  liver  or  fpleen, 
n  abfcefs  in  the  lungs  adhering  to  the  diaphiagm,  or 
ny  other  caufe  capable  of  irritating  the  diaphragm, 
hould  be  attended  vtrith  a  (harp  pain  on  the  top  of  the 
houlder,  as  well  as  wounds,  ulcers,  ^c.  of  this 
nufcle  itfelf. — If  the  irritation  of  thi-s  mufcle  is  very 
iolent,  it  may  occafion  that  convulfive  contraclion 
f  the  diaphragm    which  is   called   an    hiccough  ;  and 

refore  an  hiccough  in  an  inflammation  of  the  liver 
..o  been  juflly  declared  to  be  an  ill  fymptom. 

An  irritation  of  the  thoracic  nerv'cs  which  produces 
leezing,  may  fometimes  free  the  phrenic  nerves  from 
iiy  fpafm  they  occaiion  ;  fo  that  fheezing  fometimes 
akes  away  the  hiccough  ;  and  a  derivation  of  the 
uid  of  the  nerves  any  other  way  may  do  the  fame 
!,ing  :  Or  the  hiccough  may  alfo  be  fometimes  cured, 
y  drawing  up  into  the  nofe  the  fmoak  of  burning 
aper  or  other  acrid  fumes,  fwallowing  pungent  or 
romatic  medicines,  and  by  a  furprife,  or  any  other 
rong  application  of  the  mind  in  tliinking,  or  in  dif- 
ngiiifhing  obje£Vs  :  Or,  when  all    thefe   have  failed, 

has  been  put  away  by  the  hx'i'^k.  f!imulus  of  a  bliftcr- 
Tg  plafter  applied  to  the  back. 

'Jh^  FOURTH  CERVICAL  ntrv^y  after  fending 
f]'  that  branch  which  joins  with  the  third  to  form 
le  phrenic,  and  beftowing  twigs  on  the  mufcles,  and 
Kinds  of  the  neck,  run^  to  the  arm-pit,  where  it 
leets  with  the  FIFTH,  SIXTH,  and  SEVENTH 
-rvicals,  znd  FIRST  DORSAL,  that  efcape  in  the 
iterftices  of  the  mufculifcai-eniy  to  come  at  the  arm- 
it,  where  they  join^  feparate,  and  rejoin,  in  a  way 
arce  to  be  rightly  exprefled  in  words  ;  and  after  giv- 
g  fcveral  conliderable  nerves  to  the  mufcles  and  te- 
jments  which  cover  the  thorax,  they  divide  iuto  fc- 
^ral  branches,  to  be  diftributed  to  all  the  parts  of 
C  c  the 


302       Of  TH&  PARTICULAR  NERVES. 

the  fuperior   extremity.     Seven   of  thefc  branches  I 
fhall  defcribe  under  particular  names. 

1.  SCAPULARIS  runs  ftraight  to  the  cavitas  femL 
lunafn  of  the  upper  cofia  of  the  fcapula^  which  is  a 
bole  in  the  recent  fubje£l  by  a  ligament  being  extend- 
ed from  one  angle  of  the  bone  to  the  other,  giving]  L,, 
nerves  in  its  way  to  the  mufcles  of  the/r«/)/^/dr.  When!  L 
it  has  paiTed  this  hole,  it  fupplies  the  fupra  Jplnatus 
mufcle  ;  and  then  defcending  at  the  anterior  root  of 
t\itfpirie  of  thtfcapula,  it  is  lofl  in  the  other  mufcles 
that  lie  on  the  dorfum  of  that  bone. 

2.  ARTICULAR  IS  finks  downwards  at  the  axilla, 
to  get  below  the  neck  of  the  head  of  the  os  humeri,^ 
and  to  mount  agam  at  the  back-part  of  it  ;  fo  that  itj  ^ 
almoft  furrounds  the  articulation,  and  is  dirtributedj 
to  the  mufcles  that  draw  the  arm  back,  and  to  thofc! 
that  ralfe  it  up. 

3.  CUTANEUS  runs  down  the  fore-part  of  the 
arm  near  the  Ikin,  to  which  it  gives  off  branches} 
and  then  divides  on  the  infide  of  the  fore-arm  into 
ieveral  nerves,  which  fupply  the  teguments  there, 
and  on  the  palm  of  the  hand. — In  opening  the  bafilic 
vein  of  the  arm,  at  the  ordinary  place,  the  fame 
fymptoms  are  fometimes  produced  as  in  opening  the 
external  jugular  vein,  and  fjom  a  like  caufe,  to  wit, 
from  hurting  a  branch  of  this  cutaneous  nerve  with 
the  lancet. 

4.  MUSCULO-CUTANEUS,  or perfirans  Caferi, 
paffes  through  the  coraco-brachialts  mufcle  ;>  and  aftei 
fupply  in  g  the  bleeps  jlexor  cuhiti  and  brachiaus  interniiS^ 
paflTes  behind  the  tendon  of  the  biceps^  and  over  the 
cephalic  vein,  to  be  bcftowed  on  the  teguments  or 
the  outfide  of  the  fore-arm  and  back  of  the  hand.— 
This  nerve  is  fometimes  hurt  in  opening  the  cephali( 
vein,  and  caufes  pain  and  numbnefs  for  a  fhort  timC| 

5.  MUSCULARIS  has  a  fniral  courfe  from  th(. 
axilla,  under  the  os  humeri,  and  backward  to  the  ex-i 
ternal  part  of  that  bone,  fupplying  by  the  way  th«| 
cxtenfor  mufcles  of  the  fore-arm,  to  which  it  runij 
between  the  two  brachiai  mufcles,  and   within  th( 
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■ipinaior  radij.  longiis. — At  the  upper  part  of  the  fore- 
rm,  it  fends  off  a   branch,  which    accompanies   the 
'upinator  lotigiis  till  it  conrres  near  the   wrift,  where  it 
)a{res  obliquely  over  the  radius^  to  be  loft  in  the  back 
if  the  hand  and  fingers. —  Ihe   principal  part  of  this 
lerve   pierces   through    the  fnpinator  radii  hrevis,  to 
erve  the  mufcles  that   extend  the   hand   and  fingers, 
vhofe  actions  are  not  injured  when  the  fuptmitor  adts. 
6.    ULNARIS  is   extended  along  the  infide  of  the 
irm,  to  give  nerves  to   the   mufcles   tiiat   extend  the 
ore-arm  and  to  the   teguments  of  the   elbow  :  To- 
A'ards  the   lower   part   of  the   arm,  it   Hants    a  little 
backward  to  come  at  the  groove  behind   the   internal, 
ondyle  of  the  os  humeri^  through   which    it   runs  to 
:he  tilfia  :  In  its  courfe  along  this  bone,  it   f-rves  tl^e' 
icighbouring  mufcles  and  teguments  \  and  as  it  comes 
lear  the  wrift,  it  detaches  a  branch  obliquely  over,  the 
•dna  to  the  back  of  the  hand,  to  be  loft  in  the  convex 
part  of  feveral  fingers.     The  larger  part  of  the  nerve 
7oes  ftraight  forward  to  the  internal  fide  of  the  gs pi- 
^iforme  of  the  wrift  j    where  it  fends  off   a   branch 
which  finks  under  the  large  tendons  in  the  palm,  to 
go  crofs  to  the   other  fide  of  the   wrift,  ferving   the 
mufculi  Itimhricales  and  inieroffci,  and  at  laft  terminat- 
ing in  the  fliort  mufcles  of  the  thumb  and  fore-fin- 
ger.    What  remains  of  the  ulnar  nerve,  after  fupply- 
ing  the  ftiort  mufcles  of  the  little  finger,  divides  into 
three  branches ;  w^hercof  two  are  extended  along  the 
fides  of  the  (heath  of  the   tendons  of  the  flexors  of 
the  little  finger,  to  furnifh  the    concave  fide  of  that 
finger;  and  the  third  branch  is  difpofed  in  the  fame 
way  upon  the  fide  of  the  ring  finger  next  to  the  little 
finger. 

When  we  lean  or  prefs  on  the  internal  condyle  c{ 
the  OS  humeri^  the  numbnefs  and  prickling  we  fre- 
quently feel,  point  out  the  courfe  of  this  nerve.  I 
have  feen  a  weaknefs  and  atrophy  in  the  parts  which 
I  mentioned  this  nerve  to  be  fent  to,  after  a  wound 
in  the  internal  lower  part  of  the  arnn. 

C  c  2  -.  RA^ 
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7.  RADIALIS  accon-jpanics  the  humeral  artery 
to  the  bending  of  the  elbow,  ferving  the  flexors  of 
the  cubit  in  its  way  j  then  paffing  through  xhz  prona^ 
tor  radii  teres  mufcle,  it  gives  nerves  to  the  mufcles 
en  the  fore-part  of  the  fore-arm,  and  continues  it* 
couife  near  to  the  radius,  beftowing  branches  on  the' 
circumjacent  mufcles.  Near  the  wrift,  it  fometimes 
gives  ofF  a  nerve  which  is  diftributed  to  the  back  of 
the  hand,  and  the  convex  part  of  the  thumb  and  fe- 
veral  of  the  dingers,  inftead  of  the  branch  of  the 
mufcular.  '1  he  larger  part  of  this  nerve,  pafling  be- 
hind the  annular  ligament  of  the  wrifl:,  gives  nerves 
to  the  lliort  mufcles  of  the  thumb ;  and  afterwards 
fends  a  branch  along  each  fide  of  the  fheath  of  the 
tendons  of  the  flexors  of  the  thumb,  fore^finger, 
rnid-fmger,  and  one  branch  to  the  fide  of  the  ring- 
finger,  next  to  the  middle  one,  to  be  loft  on  the  coa^ 
cave  fide  of  thofe  fingers. 

Though  the  rj^/?W  nerve  pafTes  through  the  prono", 
/(?r  mufcle,  and  the  mufcular  nerve  fee ms  to  be  iUU 
more  unfavourably  placed  within  the.  fupinator  hrevisj 
yet  the  a£lion  of  thefe  mufcles  dees  DOt  fscv.  to  hi?$ 
any  eiTe^l:  in  hindering  the  influence  of  thefe  nervejs^ 
for  the  fingers  or  hand  can  be  bended  while  pronatioa 
is  pcrfoi-niing  vigoronfly,  and  they  can  be  extended 
while  fapination  is  exerciied. 

The  manner  of  the  going  off  of  thefe  nerves  of  the' 
fingers,  both  from  the  u/,'iar  and  radial,  is,  that  a 
iingle  branch  is  fent  from  the  trunk  to  the  fide  of  the 
thumb  and  little  finger  fartheft  from  the  other 
fiagers ;  and  all  the  reft,  are  fupplied  by  a  trunk  of  a 
nerve,  which  fplits  into  two  fome  way  before  it  come* 
as  far  as  the  end  of  the  metacarpus,  to  run  along  the 
fides  of  different  fingers  that  are  neareft  to  each 
other.  ^  r 

It  might  have  been  obferved,  that,  in  defcribing  the 
pofterior  branches  of  the  ulnar  and  mufcular  nerve ^  I 
did  not  mention  the  particular  fingers,  to  the  convex 
part  of  which  they  are  diftributed.  My  rcafon  for 
this  omiflion  is,  the  uncertainty  X)f  their  diftribution; 

for 
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i;for  though  fometimes  thefe  pofterlor  branches  go  to 
t- the  fame  fingers,  to  the  concave  part  of  which  the 
ii^ anterior  branches  of  the  ulnar  and  radial  are  fent, 
t'  yet  frequently  they  are  diftributed  otherwife. 
'X  The  fjtuation  of  thefe  brachial  nerves  in  the  axilla^ 
cmay  let  us  fee,  how  a  weaknefs  and  atrophy  may  be 
;u  'brought  on  the  arms  by  long  continued  preflure  of 
'j5.'crutches,  or  fuch  other  hard  fubftancjs  on  this  part ; 
}i'  and  the  courfe  of  them,  from  the  neck  to  the  arm, 
;  may  teach  us,  how  much  better  efFedls  veficatories, 
lor  flimulating  nervous  medicines,  would  have,  when 

f  applied  to  the  (kin,  covering  the  tranfverfe  procefTes 
of  the  vcrlebrx  of  the   neck,  or   at    the  axilla^  than 
i»when   they  arc   put  between  the  (boulders,  or  upon 
ui'the  fpinal  procefl'es,  in   convulfions   or  palfies  of  the 
?ji(Tuperior  extremities,  where  Txjlimulus  is  required. 
'I     The  TWELVE  DORSAL  nerves  of  each  f  de, 
i'as  foon  as  they  efcape  fiom  between  the  %>ertehr^,  frnd 
a  branch  forward  to  join  the  intercoflal,  by  which  a 
communication  is  made  among   them   all;  and  tf^.ey 
|foon  likewife  give  branches  backwards  to  the  mufclcs 
ithat  raife  the  trunk  of  the  body,  their  piincipal  trunk 
;|ibeing  extended   outwards   to   come  at  the  furrow  in 
'the  lower  edge  of  each  rib,  in  which  tliey  run  toward 
iSthe  anterior  part  of  the  thoraxy  be^^ween  the  internal 
and  external  intercoflal  mufcles,  giving  off  br<inches 
in  their  courfe  to  the  mufcles  and  teguments  of  the 
W(*.hGrax. 

i  The  FIRST  dorfal,  as  was  already  obferved,  is 
1  particular  in  this,  that  it  contributes  to  form  ihe 
ijorachiid  nerves;  and  that  the  two  branches  of  the  in- 
C|:eicoflal,  which  come  down  to  the  thorax,  form  a 
i>i:on(]derablc.  ganglion  with  it. 

"J  The  67Jr  lower  dorfal  nerves  give  branches  to  the 
qjiaphragm  and  abdominal  mufcles. 
i  'I'he  TlFELFTHjcws  with  the  fiff!  lumbnr,  and 
i^seftows  nerves  on  the  i?wfculus  quadraius  luuihorum 
d  il'iacus  intern  us. 
"May  not  the  communications  of  all  thjfe  n^^rves  be 
ins.  rtafon,  why  the  parts  they  ferve  adl  fo  uniiorm- 

L  C  C    3  .  ly 
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ly  and  conjun6lly  in  refpiratlon,  and  confpire  toge- 
tber  in  the  convulfive  motions  of  coughing,  fneez- 
ing,  ^c: — The  twitching  fpafms  that  happen  fome- 
times  in  diiTerent  parts  of  the  mufcles  of  the  abdo-' 
vie?iy  by  an  irrigation  on  the  branches  of  the  lower 
dorfal  nerves,  arc  in  danger  of  occafioning  a  miftakc 
in  praclice,  by  their  refemblance  to  the  colic,  neph-. 
ritisj  i^'c. — ^Thc  communications  of  thefe  lower  ones 
with  the  intercollals  may  ferve  to  explain  the  violent 
effort  of  the  abdominal  mufcles  in  a  tetiefmus  and  in 
child-bearing. 

As  the  intercollal  is  larger  in  the  thorax  than  any 
■ivhere  elfe,  and  feems  to  diminifh  gradually  as  it  a- 
fcends  and  defcends,  there  is  caufe  to  fufpe6l,  that 
this  is  the  trunk  from  which  the  fuperior  and  inferior 
pairs  are  fent  as  branches. 

The  FIVE  LUMBAR  nerves  on  each  fide  com- 
municate with  the  intercoftal  and  with  each  other, 
and  give  branches  backwards  to  the  loins. 

The  FIRST  communicates  with  the  laft  dorfal, 
fends  branches  to  the  abdominal  mufcles,  to  the  pfons 
and  il'uicusy  and  to  the  teguments  and  mufcles  on  the 
fore-part  of  the  thigh  *,  while  its  principal  brancTi 
ioins  with  the  other  nerves,  to  form  the  crural  nerve. 

The  SECOND  LUMBAR  nerve  pa ffes  through 
the  pfoas  mufcle,  and  is  diftributed  nearly  in  the  fame 
-way  as  the  former  •,  as  is  alfo  the  THIRD. 

Branches  of  xhefecondy  thirds  2x1^  fourth ^  make  up. 
one  trunk,  which  runs  along  the  fore-part  of  the 
pelvis;  and  paffing  in  the  notch  at  the  fore-part  of 
the  great  hole  common  to  the  os  pubis  and  ifchium^  is 
fpent  on  the  adduEl9r  mufcles,  and  on  the  teguments 
on  the  infide  of  ihe  thigh.  This  nerve  is  called  the 
OBTURATOR  or  POSTERIOR  CRURAL 
NERVE. 

By  united  branches  from  \htfirJtyfecond,  third,  and 
fourth  luixibar  nerves,  a  nerve  is  formed  that  runs  a- 
lonsj  the  [foas  mufcie,  toefc^pe  with  the  external  iliac 
veffi'ls  our  oi  the  abdomen,  below  the  tendinous  ar- 
cade of  the   external  oblique  mufcie.     This  nerve, 

which 
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wliich  is  named  the  JNTERIOR  CRURAL,  is 
iiftributed  principally  to  the  mufcles  and  teguments 
DD  the  fore-part  of  the  thigh.  A  branch,  however, 
of  this  nerve  runs  down  the  inGde  of  the  leg  to  the 
upper  part  of  the  foot,  keeping  near  to  the  vetia  fa- 
bhana ;  in  opening  of  vhich  with  a  lancet  at  the 
ancle,  the  nerve  is  fometimes  hurt,  and  occafions 
iharp  pain  at  the  time  of  the  operation,  and  numb- 
nefs  afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth 
join  in  ccmpofing  the  largeft  neive  of  the  body; 
which  is  foon  to  be  defcribed. 

Whoever  attends  to  the  courfe  of  thefe  lumbar 
nerves,  and  of  the  fpermatic  vefTels  and  nerves  lipon 
xht  pfoas  miifcle,  with  the  obliqrie  paO'.ge  of  the  ure- 
ter over  that  mufcle,  will  not  be  furprifed,  that  when 
a  ftone  is  pafTmg  in  this  canal,  or  even  when  it  is  in- 
flamed, the  trunk  of  the  body  cannot  be  raifcd  ere£l, 
without  great  pain  i  or  that  the  fkin  of  the  thigh  be- 
comes lefs  fenlible,  and  the  thigh  is  drawn  forward, 
and  that  the  teflicle  often  fwclls  and  is  drawn  con- 
vulfively  towards  the  ring  of  the  abdominal   mufcles. 

The  SIXTH  PAIR  of  the  falfe  VERTEBRM 
confift  each  of  fmall  poiierior  branches  fent  to  the 
hips,  and  of  large  anterior  branches. 
-  The  frjii  Jt'cotid,  and  third,  after  coming  through 
the  three  upper  holes  in  the  fore- part  o'i  the  os  fa- 
brum,  join  together  with  the  fouith  and  fi<th  of  the 
loins,  to  form  the  largefl  nerve  of  the  body,  which  is 
well  known  by  the  name  of  the  SCIATIC  or  ISCHI- 
ATIC  nerve  :  This,  after  fending  large  nerves  to  the 
difitrent  parts  of  ih^  pelvis,  and  to  the  external  parts 
of  generation,  and  the  podex,  ks  alfo  to  the  muf- 
cles ot  the  hips,  pafles  behind  the  great  luher  of  the 
OS  ischium,  and  then  over  the  quadrigemini  mufcles,  to 
run  down  near  to  the  bone  of  the  thigh  at  its  back- 
part,  giving  off  nerves  to  the  neighbouring  mufcles 
and  tegun  ents.  Some  way  above  the  ham,  where  it 
has  the  name  of  the  popiitaus  nerve,  it  fends  off  a 
large  branch  that  paffes  over  the  fibula^  and  finking 

in 
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in  among  the  mufcles  on  the  anterior  external  part 
of  the  leg,  runs  down  to  the  foot,  to  be  loft  in  the 
upper  part  of  the  larger  toes,  fupplying  the  neigh- 
bouring mufcles  and  teguments  every  Avhere  in  its 
paiTage.  The  larger  branch  of  the  fctaticj  after  giv- 
ing branches  to  the  mufcles  and  teguments  about  the 
ham  and  knee,  and  fending  a  large  cutaneous  nerve 
down  the  calf  of  the  leg,  to  be  loft  at  la  if  on  the 
outfide  of  the  foot,  and  upper  part  of  the  lefTer  toes, 
finks  below  the  gemellus  mufcle,  and  diftributes  nerves 
to  the  mufcles  on  the  back  of  the  leg;  among  which 
it  continues  its  courfe,  lill,  pafling  behind  the  intsr-  |  T 
nal  malleolus,  and  in  the  internal  hollow  of  the  os  caP  1:.,, 
cis,  it  divides  into  the  two  plantar  nerves :  The  in- 
ternal of  which  is  diftributed  to  the  toes  in  the  fame 
manner  that  the  radial  nerve  of  the  hand  ferves  the 
concave  fide  of  the  thumb  and  fingers;  and  the  ex- 
ternal//^w/^r  is  divided  and  diftributed  to  the  fole  of 
the  foot  and  toes,  nearly  as  the  tdnar  nerve  is  in  the 
palm  of  the  hand,  and  in  the  concave  part  of  the 
lingers. 

Several  branches  of  thefe  nerves,  that  ferve  the  in* 
ferior  extremities,  pierce  through  mufcles. 

By  applying  what  v/as  faid  of  the  nerves  in  gene* 
ral  to  the  particular  diftribution  of  the  nerves  of  the 
fvferioir  eKtrcmiiies ,  we  may  fee  how  people  with  frac- 
tured legs,  efpecially  where  there  are  fplinters,  fliould 
be  fubje6fc  to  convulfive  ftartings  of  the  fra61:ureid 
member. — Why,  upon  tying  the  blood  veflels  in  an 
amputation  of  the  leg,  the  patients  (hou'ld  fometimes 
complain  of  violent  pain  in  their  toes ; — why  fuch 
patients  fhould  alfo  be  troubled  with  ftartings  ; — why, 
for  a  confiderable  time  after  the  amputation  of  the 
<iifeafed  limb,  when  the  fuppuration  is  well  advan* 
ced,  they  ftiould  complain  of  pain  in  the  fore  which 
occafioned  the  amputation. 

/rhe  FOURTHy  which,  with  the  two  folloning, 
is  much  fmaller  than  the  three  fuperior,  foon  is  loii 
in  the  vefica  urinaria  and  intejlitium  return. 

The 
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The  FIFTH  comes  forward  between  the  extremi- 
|ty  of  the  OS  facrtan  and  coccygisy  to  be  diflributed  prin- 
:ipal]y  to  the  levator es  ani. 

The  SIXTH,  which  fome  think  to  be  only  a  pro- 

|idu6lion  of  the  dura   mater,   i'.dvances   forward  below 

[the  broad  Oioulders  of  the  firft  bone  of  the  os  coccxgisy 

md  is  loft  in  the  fphhvEler  ani,  and  teguments  co-^^r- 

ing  it. 

The  branches  of  the  four  lafl:  cervical  nerves,  and 

[of  the  firft  dorfal,  which  are  bcftowed  on  xhtfuperior 

fxtremities,    and    the   two   crurals,  with    the   fciatic, 

'hich  are  diflributed   to   the   itiferior  extremities,  are 

luch   larger  proportionally  to   the  parts  they  ferve, 

lan  the  nerves  of  the  trunk  of  the  body,  and  efpe* 

[cially  of  the  vifcera,  are ;  and  for  a  very  good  reafon, 

that,  in  the  moft  common  neceflary  a£lions  of  life,  a 

fufficicnt  quantity  of  fluid,  on   which   the  influence 

nerves  feems  to  depend^  jnay  be  fupplicd  to  tiie 

lufcles  there,  which    are   obliged  to   perform  more 

jquent  and  violent  contractions  than  any  other  part* 

Ip. — ^Tbe  Cze  of  the  nerves  of  the  inferior  extremities 

fccms  larger  pxoportionally  than  in  the  fuperlzr  etCf 

ffvifir/res^  the  iiifcriar  extremities  having  the  weieht  of 

ihe  whole  body  to  fuflain,  and  that   frequentlj^  at  a 

eat  difadvantage. — What  the  t^t€i  \s  of  the  ner^ves 

;re  being  injured,  we  fee  daily,  when  people  hapr 

'pen,  by  fitting  wrong,  to  comprefs  the  fciatic  Kcr\^, 

they  are  incapable   for  fome  time  after  to  fuppojt 

themfclves  on  the  affc£led  extremity  :  And  this  is  iliJl 

more  remarkable  in  the  fciatic  or  hip-gout^  in  whick 

the   member  is  not  only   weakened,    but  gradually 

(lirivels  and  waftes. 
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DESCRIPTION 

Of  the  H  u  M  A  N 
LACTEAL    SAC   and    DUCT. 


TH  E  receptaculum  chyli  of  Pecquet,  or  faccus  laC" 
tens  of  Van  Home,  Is  a  membranous  fbmcwhat 
pyriform  bag,  two-thirds  of  an  inch  long,  one-third 
of  an  inch  over  in  its  largeft  part  when  collapfed ; 
fituated  on  the  firft  vertebra  of  the  loins  to  the  right 
of  the  aorta,  a  little  higher  than  the  right  cmuigent 
artery,  behind  the  right  inferior  niufcle  of  the  dia- 
phragm :  It  is  formed  by  the  union  of  three  tubes, 
one  from  under  the  aorta,  the  fecond  from  the  inter- 
ftice  of  the  aorta  and  cava,  the  third  from  under  the 
emulgents  of  the  right  fide.  The  laBeal fac,  becom- 
ing gradually  fmaller  towards  its  upper  part,  is  con- 
tracted into  a  llender  membranous  pipe,  of  about  a 
line  diameter,  wiiich  is  generally  named  the  T/ZO-* 
RACIC  DUCT.  This  pafles  betwixt  the  mufcular 
appendices  or  inferior  mufcles  of  the  diaphragm,  on 
the  right  of,  and  fomewhat  behind  the  aorta ;  then, 
being  lodged  In  the  cellular  fubflance  behind  the 
pleura,  it  mounts  between  the  aorta  and  the  vena  a- 
^ygos,  as  far  as  the  fifth  vertebra  of  the  thorax,  where 
it  is  hid  by  the  azygos,  as  this  vein  rifes  forwards  to 
join  the  defcending  or  fuperior  cava;  after  which  the 
dud  pafles  obliquely  over  to  the  left  fide  behind  the 
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^fophaguSy  aorta  defcendenSy  and  the  great  curvature 
of  the  aortay  until  it  reaches  the  left  carotid  artery  j 
behind  which,  on  the  left  fide  of  the  cefophagusy  it 
runs  to  the  interftice  of  the  firft  and  fecond  vertebra 
of  the  thoraxy  where  it  begins  to  feparate  from  the 
carotid,  ftretching  farther  towards  the  left  internal 
jugular  vein  by  a  circular  turn,  vvhofe  convex  part 
is  uppermoft.  At  the  top  of  this  arch  it  fpli's  into  tw:o 
for  a  line  and  an  half;  the  fuperior  branch  receiving 
into  it  a  large  lymphatic  vefTcl  Irom  the  cervical  ghnds. 
This  lymphatic  vefTcl  appears,  by  blowing  air  and 
injc£ling  liquors  into  it,  to  have  few  valves.  "When 
the  two  branches  are  again  unittd,  the  duci  continues 
its  courfe  towards  the  internal  jugular  vtin,  behind 
which  it  defcends,  and,  immediately  at  the  left  fide 
of  the  infertion  of  this  vein,  enters  the  fuperior  pof- 
terior  part  of  the  left  fubclavian  vein,  whofe  internal 
membrane  duplicated,  forms  a  femilunar  valve  that 
is  convex  v^xternally,  and  covers  two-thirds  of  the  o- 
rifice  of  the  dn6t;  immediately  below  this  orifice,  a 
cervical  vein  from  the  mufculi  fcaUniy  enters  the  fub- 
clavian. 

The  coats  of  the  fac  and  duct  are  thin  tranfparent 
membranes;  from  the  infide  of  which,  in  the  duel, 
fmall  femilunar  valves  are  produced,  mod  commonly 
in  pairs;  which  are  fo  fituated  as  to  allow  the  pafiage 
of  liquors  upwards,  but  oppofc  their  return  in  an  op- 
pofite  courfe.  The  number  of  thefe  is  generally  ten 
or  twelve. 

This  is  the  moO:  fimple  and  common  courfe,  fitua- 
tion,  and  ftruQure  of  the  rectptaculuni  chyli  and  tho^ 
racic  duel ;  but  having  had  occafion  to  obferve  a  va- 
riety in  thefe  parts,  of  dit^erent  fubjedls,  I  (hall  fet 
down  the  moll  remarkable  of  them. 

The  fac  is  fometimes  fituated  lower  down  than  in 
the  former  defcription  ;  is  not  always  of  the  fame  di- 
mcnfions;  is  not  compofed  of  the  fame  number  of 
dudls;  and  frequently  appears  to  confift  of  feveral 
fmall  cells  or  duds,  inftead  of  being  one  fimple  ca- 

Ivity, 
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The  diameter  of  the  du<3:  is  various  in  mod  bodies, 
and  is  feldom  uniform  in  the  fame  fubje£l  •,  but  fre- 
quently fudden  enlargements  or  facculi  of  it  are  ob- 
fervable.- — The  divilions  which  authors  mention  pi 
this  A\xOi  are  very  uncertain.  I  have  feen  it  divided? 
into  two,  whereof  one  branch  climbed  over  the  fore- 
part of  the  aorta  at  the  eighth  vertebra  of  the  thorax^ 
fvnd  at  the  fifth  flipped  behind  that  artery,  to  join 
the  other  branch  which  continued  in  the  ordinary 
Gourfe. — The  precife  -yfr/^Zr^,  where  it  begins  toturfr. 
to  the  left  fide,  is  alfo' uncertain. — Frequently  it  does 
not  fplit  at  yeS' fuperior  arch  ;  in  which  cafe  a  large 
foe  is'  found'  near  its  aperture  into  the  fubclaviaii 
vein. — -Generally  it  has  but  one  orifice  ;  though  I  have 
feen  two  in  one  body,  and  three  in  another  :  Nay, 
fometimes  it  divides  into  two,  under  the  curvature  of 
the  great  artery ;  one  goes  to  the  right,  another  to 
the  left  fubclavian  vein  ;  and  I  have  found  this  du£^ 
difcHarging  itfclf  entirely  into  the  right  fubclavian. — 
The  lymphatic  veflel  which  enters  its  fuperior  areh, 
is  often  fcnt  from  the  thyroid  gland- 

Whether  is  not  the  fituation  of  the  recept'aculum 
chyii  fo  much  nearer  the  muscular  appendices  of  the, 
diaphragm  in  men  than  in  brutes,  defigned  to  fup- 
ply  th'e  difadvantageous  courfe  the  chyle  muft  other- 
wife  have  in  our  ere£t  pollurc  ^ 

Does  not  the  defcent  of  the  end  of  the  du6l:  to  the 
fubclavian  vein-,  and  the  opening  of  the  lyinpharic 
into  the  top  of  the  arch,  contribute  to  the  ready  ad- 
miflion  of  the  chyle  into  that  vein  ? 
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Comparative  Anatomy. 


Vos  niinlmc  fugit,  plures  efle  humani  corporis  partes,  quarum 
ftruttura,  et  officium,  ctfi  non  aliunde  quam  ex  beftiis  defumpt« 
fint,  nunc  tamen  in  fchoiis  accipiuntur,  atque  probantur. 

Ant.  M  Valfalva  in  dtjfert*  Anatom.  teriia, 

Incidenda  autem  animalia,  quibus  partes  iliac  quarum  a£tiones  qua:- 
rimus,  eadem  atque  homini  funt,  aut  certe  (imilts  iis ;  ex  quibus 
fine  metu  crroris  judicare  de  illis  hominis  liceat  Quin  ct  reliqua, 
fi  modo  aliqnam  habeant  ad  hominem  fimilitudinem,  quantula- 
cunque  fit,  idonea  funt  ad  aliquid  fuppeditandum. 

Albini  Prxf.  ad  Harvci  Exercitationem  de  motu  ctrdih 
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ADVERTISE   iMENT 


TO     THE 


READER. 


THE  following  fheets  were  found 
among  the  papers  of  a  phyfician  late- 
ly deceafed,  and  fent  by  a  friend  of  his  to 
the  bookfeller,  with  liberty  to  print  them. 
As  the  fubjecl  appeared  ufeful,  they  were 
prefented  to  two  eminent  phyficians  in 
town  for  their  approbation :  One  oi 
them  was  fo  good  as  to  write  the  follow- 
ing letter,  which,  with  difficulty  we  ob- 
tained leave  to  print,  as  it  will  fer^e  for 
a  preface  to  the  whole.  From  what  he 
there  fays,  in  relation  to  the  fubjedl  and 
treatife,  wc  prefume  the  publilhing  it 
muil  be  a  fervice  done  the  public. 
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A     LETTER,     &c. 


SIR, 

J  HAVE  read  over  the  papers  6n  Comparative  Ana' 
tomyy  which   I   row  return   vou  with   thanks  by 
this  bearer.     You  defire  my  thoughts  on  the  fubjedl 
and  treatife,  and  indeed  the  pleaiuje   I  had  in  the 
perufal  makes  vour  demand  but  jult  — What  is  called 
Comparative  Anatomy  was  certainly  the  firft  branch  of 
the  fcience  that  was  cultivated,  and  from  it  the  earlieft 
anatomiils  iormed  their  notion  and  fyllem  of  the  hu- 
man body.     The  natural  prejudices  of  mankind,  ahJf 
in   fome    fenfe   common   humanity,  oppofed  any  at- 
tempts to  be  made  in  the  other  way.     As  the  firft 
phyficians  were  philofophers,  and  this  part  of  natu- 
rah  knowledge  more  immediately  related  to  medicine/ 
they  particularly  applied  to   it.     Democritus,  whoj^ 
according   to  fome,   was  the   mafter  of  Hippocrates. 
fpent  much  time  in  difie^ing  bruies,  and  examining 
their  feveral'  parts.     He  applied  himfelf  with  fuch 
eagernefs  to   this  (ludy,  as  to  incur  the   cenfure  of 
madnefs.     His  defign    was  to  examine  the  nature  of 
the  bikf  and  learn  the  feat  and  canfes  ofdifeofcs.    That 
this  fcience  was  m.uch  improved  by  the  times  of  Hip- 
pocrates,  is  very  apparent  from  his  writings,  which 
are  intermixed  with  reafonings  drawn  from  it,  and 
fome    parts    of    his    phyliclogy  are  only   applicable 
to  brutes.     Thefe  pall'ages  appear   to  us  exceeding 
obfcure,  often  falfe  and  contradiciory,  and  have  for 
that  r  afon  been  rejected  by  fome  very  great  critics. — 
But  is  not  this  owing  to  our  own  ignorance?   We  do 
not  well  underftand  the  then  received  fyftem  of  ana- 
tomy, and  his  terms  and  names  do  not  correfpond  to- 
ours.     The  fmall   trad  'de  Vulnenhus   Capitis  i?,  I 

think, 
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think,  as  great  a  mnfter-piece  in  its  kind  as  the" 
Coaca  Pri2d:6iio}iej.  Yet  the  firft  has  been  efteemed' 
by  fome  lame  and  imperfed  ;  and  afforded  occafion 
for  many  difputcs  and  wranglings,  and  all  this  be- 
caufe  net  undeidood  :  Anatomifts  however  have  done 
by  Hippocrates  in  molt  cafes  as  the  critics  witli  Ho- 
mer, made  him  the  irafter  of  all  human  and  divine 
fcience.  Not  a  new  divifion  of  a  bone,  or  difpute 
about  a  procefs  of  articulation,  but  has  been  referred 
ro  his  judgment,  and  he  has  often  been  made  to  ex- 
plain what  he  never  dreamed  of.  Galen,  the  father 
lof  anatomifts,  is  for  the  fame  reafon  in  many  places 
become  an  obfcure  wriier.  He  is  accufed  and  de. 
fended  by  the  greateft  fucceeding  matters.  Vefalius, 
the  great  reftorer  of  anaton;y,  will  not  allow  accu- 
racy or  tru'h  in  many  of  his  defcriptions  ;  they  arc 
according  to  him  taken  from  brutes,  and  obtruded 
on  the  v/orld  for  human. 

'i'he  other  anntomifts  treat  Vefalius  much  in  the 
fame  manner,  and  uiih  uncommon  fagacity  and  un- 
wearied applicition  have  found  out  variations  anri 
Uifus  nnt'.a\^  in  particular  parts,  that  they  may  efti- 
blifli  Galen's  defcriptions,  and  condemn  thofe  of  V"e« 
falius.  This  is  particularly  the  cafe  with  Eultachius 
in  his  treatife  on  the  kidv.eys.  How  Ihall  we  now 
underftcind  Galen,  and  judge  between  thefe  great 
anatomiiis.  It  is  Comparative  Juatomy  alone  can  ex- 
tricate usfronj  this  confu'ion,  as  it  will  iea«.h  uSj  when 
Galen  and  others  defcribed  and  reafoned  from  brutes, 
and  when  nor.  We  iliall  then  find  (I  believe)  tiiat 
the  greateit  part  of  his  dcifcripiions  was  tnken  frcni 
brutes,  which  he  transferred  by  analogy  to  tiie  hu- 
man body,  and  To  are  inaccurate  ;  that  a  few  were 
taken  from  the  human  fubjeft,  and  are  not  capa'  le  of 
.  being  otlierwile  applied.  This  lludy  he  hifnfclf  re- 
commends with  great  earneftnefs  to  his  fchoi:irs,  and 
it  is  obfefvable  that  the  nioit  eminent  anaroii..itf  tir/l 
diftovcred  their  genius,  by  au  early  attachment  to  ' 
A3  it. 


„r-  -„ .  ..    ■  '  c  ^  :i 

it.     This  was  particuiarlv  the  cafe    of  Vefalius  and 
Villalva*. 

As  the  firft  knowledge  the  ancients  p-ained  in  ana- 
t6my  was  from  the  diiTedion  of  brutes,  fo  they  form- 
ed the  names  and  terms  of  art  from  the  moit  natural 
appearance   the  part  afforded,  and   that   in   different 
animals,      'i'hofe  naro/?s    were   applied  to  the  corre- 
fponding  parts  in  the  human  botly,  and  retained  by^ 
fucceedinganatomifts  to  avoid  a  mnltipHtity  of  words. 
This  however  proda;es  one  bad  efFed,  that  it  muft 
midead  us  in    our   conceptions,    as   thofe  names  are 
often  very  improper  ej^ithcts  i!i    the  human  fubjeA. 
The  author  has  elegantly  remarked  feveral  of  thefe. 
The  name  of  right  and  left  venffir/e  \s  apt  to  give  * 
wrong  ilea  of  tlve  pofiiion  of  the  heart,  and  the  aorta- 
Gfcende/is  and  dtjcendens  has  imjiofed  on  fonie    of  the 
maders  in  anatonjy,  who,  it  is  plain,  have  taken  their  • 
figures  fron)  tlie   name.     Difpi'*tes  have  arifen  about 
the  appendi^i  vermiformis,  SiC.  which,  are  ail  cleared  up- 
wlien  we  once  view  the   part  in  the  animal    whence: 
tlie  name  was  taken.     A   fliort  technical  dictionary,  . 
"wiili  aii  account  of  the  fub}eds  whence  the  names  of  . 
tlie  feveral  parts  were  derived  would  be  of  great  ufe 
10  ftudents,  and  is  one  of  the  dtjidtratn  in  anatomy  f -. 
The  iiitentJon  of  nature    in    the   forniaiion  of  the 
different  partS;  can    no  where  be  fo  well  learned  as. 
from  this  fcie nee  ;   that   is,    if  we  woniif  underiland 
phyfiology  and  reafen  on  the  fimclions'  in  the  animal  . 
oeconomy,  we  mud  fee  how  the  lame  end  is  brought; 
about  in  otiier  fpecies. — We  mull  contemplate    the. 
part  or   organ  in  diiferent  arjmals,   its  Ihape,  poQ:' 

*  Gaudebat  enim.aviGularum,  aliorumque  anlmalcu-loruDi  diflfec- 
tionit)US.  eorumque  txta  cujiofuis,  quarr  pro  ilia  aetaU,  rimabalus : 
cvam  L'^o  pisefigniricationem,  non  in  Vefaho  tantum,  Ted  in  alii»« 
qiioqiie  pue:is  fuiiTc  fcio,  qtii^  cr.m  adolcviflent,  anaiomiae  penitns- 
ije  dediderunt.     l^Urgagj.'i  Comment,  dev'ita  Valfalvx. 

+  Snch  a  treatife  might  in  a  great  rneaflire  be  coI!e-6ied  from- 
Sylvius*s  works,  and  Foetius's  OEconomia  Hippocratis.  Camerafius 
did  fuch  a  work  under  the  title,  of  A^^ic-z-itJa  iKf^x'jir\  but  it.  is  a 
rare  book. 

iion^ 
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tion,  cO!inecTion  w  ith  the  other  parts,  6r.  and  oIt- 
ferve  what  thence  arifes. — If  we  find  one  common  ef* 
feci  confbntly  produced,  though  in  a  very  different 
way,  then  we  may  fafely  contkide  that  this  is  the 
ufe  ov fuuctkn  of  the  part  ;  this  reafoning  can  never 
betray  us,  if  we  are  but  fure  of  the  fads.  i  he 
writers  in  phvfiology  have  generally  taken  another 
rout,  and  one  favourite  thefjs  or  other  ferves  to  cx» 
plain  the  whole  or  iiicft  of  the  fyftem.  An  inr.ate 
and  concocllng  hesit,  adds,  menfruums ,  &c.  have  all 
had  their  fucceflive  reigns  and  patrons.  And,  in 
in  truth,  phyficians  feem  not  to  have  fuificiently  con- 
fidered  the  importance  of  this  ftudy  to  form  a  com- 
plete phvfiology,  wliich  mult  ever  he  the  great  bails  of 
their  art.  1  hey  have  beflowed  pains  m  examining 
the  huiiian  body,  dilTecied  minutely  its  feveral  parts, 
traced  out  (perhaps  often  invented)  a  new  divifion  of 
a  mufcle  ; — but  how  little  has  phyfk  been  promoted 
by  ail  this?  The  mod  accurate  defcription  of  the  hu« 
luan  thmiach,  with- all  its  veins,  arteries,  nerves,  ^r. 
will  never  rightly  explain  digeilion — What  mnft  we 
then  i\Ql — examine  it  in  the  o:her  fpecies  of  animals^ 
mark  there  itb  differen  es  and  the  effeOs.  compare 
thefe  with  the  huirai',  and  tlien  diall  we  in  Tome 
ineafure  be  able  to  judge  what  arc  thf  principal  inr- 
Uruments,  and  how  they  are  employed  in  this  com- 
pound ailion.  Any  other  way  of  reafoiiing  (as  the 
author  well  ob ferves),  \^  ill  never  bring  ns  to  the  fo- 
lUtion  u{  a  philofophicai  or  me  iicr  1  problem.  It  muft 
indeed  be  conf^  fled,  that  this  nieihod  is  tedious  aiui 
flow;  many  obfervations  muft  firlt  be  made,  and  the 
labour  cf  fearching  and  examining-  gone  through^ 
before  we  can  have  proper  materials  to  build  on. 
Yet  thefe  are  the  hard  conditions  on  whkh  the  know- 
ledge cf  n..tural  caules  is  to  be  obtained,  which,  ab  a 
great  genivjs  fays,  *^  I'am  facile  folertia  vinci  pof* 
*'  funt,  quam  lolent  conatibus  vulgaribus  ditficuiter 
*'  cedere.^' 

Of  this  kind  of  reafoning,  we  have  many  beautifol 
inftancei  in  th«  foUov/ing  papers  j  fuch  is  the  actoimt 

of 
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of  the  pofidon  of  the  duodenum,  the  hiHoiy  of  the: 
thymus  ami  thyroekl  gl.ind,  their  ufe  and  mutual  pro- 
portion, the  ufe  of  the  fp/etn,  &c.  1  his  laft  he  ex- 
plains in  To  fiiort  and  malterly  a  manner,  as  youMl- 
€nd  more  argument  in  the  few  lines  upon  it,  that  i^ 
to  he  coiIe<^ed  from  whole  treatifes  on  the  fubjcift. 
But  as  his  defig.i  wa?  to  give  a  defcription  of  the  fe« 
veral  fpecies,  or  rather  their  principal  differences,  he: 
chiefly  confines  himlelf  to  this  :  So  in  the  anatomy 
of  the  dug  he  compares  the  different  pofirion,  fhape^, 
length,  ;5*6'.  of  ihe  feveral  parts  with  the  correfpon* 
ding  parts  in  man,  and  from  that  one  circumftance^ 
the  difference  of  an  erefl  and  horizontal  pofture,  ex-- 
plains  all  the  variations.  This  rcafoning  then  gives-, 
folution  to  many  difficulties  in  the  human  anatomy  ;. 
why  the/p/een  fo  firmly  attached  to  the  diaphragmj 
why  the  omentum  reaches  only  fo  far,  why  the  pof- 
terior  part   of   the  bladder  only  covered  by  the  peri* 

ionaumy  &c. 1  here  have  been    difpntes   about 

xhefijfure  in  the  human  liver,  and  different  accounts 
giv^n,  Thefe  all  vaniih,  when  we  confider  this 
vifciis  in  different  animals.  We  then  find  that  there 
are  more  or  fewer  divifions,  according  to  the  greater 
or  leffer  fiexility  of  xhefpine.  The  fame  rule  holds 
with  regard  to  the  divifions  of  the  lii,':gs.  This  rea^ 
foning  likewife  excludes  the  pretended  ufe  of  the 
ligament  in  the  human  liver.  And  in  fliort  we  cai) 
underftand  but  httle  of  our  own  flruc^ure,  unlefs  we 
ftudy  that  of  other  animals  ;  we  fhall  then  find  that 
the  feveral  variations  are  relative  and  depend  on  the 
different  way  of  life  ;  that  is,  one  leading  /pcaV.///); 
draws  after  it  a  great  many  more,  in  which  nature 
,is  always  an  oeconomift  and  takes  the  Ihortell  rout. 

The  beautiful  gradation  of  nature  in  the  different 
orders  of  beings,  is  very  remarkable,  and  ftrikes  the 
mind  firft,  as  being  mofi obvious  ;  but  when  we  take 
any  one  fpecies,  the  caie  therf^  is  ftill  the  fame,  and 
we  obferve  as  furprifmg  a  difference.  Thus  in. the 
animaJ  kingdom,  fome  are  provided  with /«;/^j-,  when 
others  are  deprived  of  thefe.breathing  organs ;  fome 

have 
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have  a  mufcular  diaphragm  and  ftrong  abdominal  muf" 
cles,  others  a  mere  membrane  ;  fome  have  letleals,  o» 
thers  want  them.  It  mud  be  very  entertaining  to 
learn   how  thefe  diiTerences    and  deficiencies  are  ad« 

Ij  jnfted  and  Aipplied  ;  'lis  then  from  this  fcience  alone 
we  can  underitand  i\\-3.i  fimpllcliy  of  nature,  which  is 
much  talked  uf,  and  Init  httlc  underltcod.  Hence 
likewife  we  mutt  iearn  what  to  think  of  animals  per^ 

I'feB  and  imperfe^i. 

•  Anatomifts  have  made  a  noife  about  the  different, 
ftrudtures  of  the  fame  part  in  the  human  body,  and 
been  at  great  pains  to  make  collections  of  thofe  lufus 
nature  as  they  call  them  ;  which,  becaufe  they  are 
rare,  are  for  that  very  reafon  of  no  great  confequence 
to  be  known.  The  epithet  however  is  extremely  pro. 
per  ;  for  the  moft  remarkable  of  them  are  tranfuions 

t  from  the  order  or  lav)  of  nature  that  obtains  in  one. 
fpecies,  to  that  of  another.  Thus  it  has  been  ob-. 
ferved  (though  very  rarely)  that  the  liver  was  fitu-- 
a  ted  in  the  left  hypochondr'mm  ;  but  as  our  author 
remarks,  it  is  not  peculiar  to  it  to  lye  on  the  right- 
fide  in  animals  ;  for  in  fowls  it  lies  equally  on  both, 
and  in  filhes  modly  on  the  left. 

It  is  furprifing  that  we  have  no  tolerable  treatife 
on  this  fuhjet%  whith  is  in  itfelf  lo  entertaining  and 
io  conducive'  to  promote  medicine.  Thofe,  who. 
have  made  attempts  this  way,  have  only  colleded 
and  ranged  in  order  fome  particu'ar  fpecies,  fuch  as 
birds  or  Hlhes.  'i  hey  have  likewife  with  great  la. 
bour  given  us  figures  and  defcriptions  of  them, — but. 
all  this  is  little  ell'e  than  mere  amufeuient.  'lis  the 
ftruclure  of  the  interiial  org-aiis  we  leek  after,  and 
the  manner  how  the  diftl'reru  functions  of  the  animal 
©economy  are  performed.  '1  heir  hiftories  of  thefe 
are  every  way  defedive  and  erroneous.  1  here  are 
indeed  noble  hints  to  be  found  in  the  writings  of 
fome  of  our  modern  anatomilts,  particularly  thofe  of 
the  immortal  Dr  Harvey,  '\  hat  great  man  well  un- 
dcritood  the  importance  of  this  fcience  to  advance 
medicine^  and '  accordingly  Ciuployed  the  molt  of  his 

time 
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tfme  in  (}l{re(fllng  animals  of  different  tribes,  ahoT 
n:»aking  experiments  on  them  :  by  which  means  he 
made  the  greateit  difcovery  that  ever  was  in  the 
fcience,  and  hiid  the  foundation  of  the  prefent  fyftem. 
He  had  certainly  hU  us  other  trearires  on  the  fubjedt,- 
had  he  not  been  interrupted  by  the  ci^il  wars.  The. 
phyficians  who  Uved  then,  imitariiig  liis  example,, 
made  many  new  experiments  on  the  bodies  of  brutes, 
changing  their  juices  by  transfufing  of  new  hqnors^ 
accurately  markbg-  ^X€.efe<ls,  ^\\  that  all  thhs" 
might  be  transferred  to  the  haaian  body  ;  and  indeed^ 
from  the  application  ©f  tbefe  reafonings,  to  the  ob- 
fervations  they  made  on  morbid  bodies,  the  iiience 
feemed  fail  advancing  to  that  phyficai  certainty, 
which  can  be  attained  from  experiment  and  obferva* 
tton.  Bui  alas  I  this  fpirit  died  with  t he fe  great 
men,  and  theory  and  calculation  tame  in  its  place. 
Mathemaiicsy  it  was  faid,  could  alone  bring  the 
fcience  to  certainty,  and  throw  outconjedure.  The 
cjuantity  and  velocity  of  the  blood,  the  force  of  the 
heart,  diameters  of  the  veffels,  ^c*  were  fubjeded 
to  meaAire  and  number,  and  difeafes  next  were  ta 
be  accounted  for  all  in  a  mathematical  manner.— 
This  method  however  did  not  fucceed  according  to 
wifh  ;  for  firft  ihefe  great  geniufes  difagreed  widely 
in  their  calculations,  and  differed  from  one  another  ; 
whence  in  place  of  certain  conclufions  we  had  only 
wranglings  and  difputes  :  not  to  mention,  that  fome 
of  them  made  fuch  eiiJDiates,  as  muft  plainly  apppear 
ridiculous  at  fiid  (ighr  (*).     1  his,  you'll  fay,  pit  ves 

(*)  The  ingenious  Bf  P':tcairn  was  the  chkf  man  in  llefe  parts, 
who  gave  into  this  way.  He  luppofts  the  force  of;  mufrlcs  to  be  in 
a.  compound  rjt'io  of  thtir  iengtli,  breadth  and  di  pih  ;  that  is,  as 
they  are  hcf^ogcieous  jhl'ids  in  the  rath  of  their  weights.  Whence 
knowing  the  force  of  any  one  miifcle,  we  caa  by  the  rule  of  pro- 
portion (from  their  wei^iits)  deteimine  ihut  of  another.  This  he 
applies  to  the  ftomach,    and  by  the  computation  its  mufcular  force 

is  equal  at  leart  to  iiyo'JSlb.  weight. I'hat  niufcles  are  in  thst 

proportion,  ii  a  mere  hypothefn,  for  which  the  doctor  does  not  olfcr 
the  Imalleft  proof;  and  had  he  aHigned  five  ounces  as  the  weitiht 
of  the  flomach,  he  had  been  nearer  the  tiuth.  This  is  one  glaring 
iaftance,  liow  much  thciry  and  -whim  may  prevail  with  the  greateft 
c?f  men  over  common  Jenje., 

nothing 
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frothing;  k  was  the  fault  of  the  artifts,  who  aflumed 
Hvrong  hypothefes  for  their  cakulatioiis,  cr  were  not 
perhaps    accurate   in   their    obfervations.     True,— 
but  whofe  fault  was  it  to  ailant  figure  and  number 
|;to   a  fubject  which  refufes  them,   through  its  num- 
^rfefs    deviations    from     fixed    laws    and     condi- 
tions?— Is  an  animate    body  a  mere  bundle  of  hard 
xronical  elaftic  tubes,    and  the   heart  a  pu'up  forcing 
*the'liquors  through?   Are  then  all   the  veffels   exact 
y;6nes,    or  have  aviy  two  anatomjis   agreed  in   their 
'hieafures  of  them?   Do   they  not  yield  every  wayf 
'And  are  they  not  continually  obltrufted  in  different 
places?   Are  they  not  many  different  attractions  pre* 
vailing  for  the  feveral  fe*.retions,  and  many  different 
forces  acting  on  the  velTels  at  the  iivAit   time  which 
•tan  never  be  determined?  csr'r.  'Ihefe  and  fuch  like  con- 
ftderatiofjs  will  'foon  convince  us  how  little  the  prac- 
itce  of  medicine  is  to  be  promoted  by  thofe  fpecula* 
tions  (*).   If  thefe  gentlemen  meant  by  mathematical 
reafoning    phylical  experiments,    then  no  one   ever 
idoubted  of  this,  no  more  than  they  do   of  the  ufe  of 
Thathematics  in    natural    philofophy    itfelf.      Kut  aS 
^his Teems  not  to  be  their  fenfe  of  the  matter,  they 
Ihould  jx)int  out  a  few  difeafes  whkrh  this  fcience  hacs 
^^plained,  and  «.vherein  it  h^s  corrected  the  received 
lyt-actice-— But  I   am   quite  got  from   the  fubjed  to 
Hvhat  is  foreign.      1  o  return  then,  Compurative  Ana^ 
kpiny  h^s  hitherto  been  treated  but  by  pieces.       i  htis 
Ibmc  writing  On  thte  human  eye,  have  examined  thfe 
feyes-  of  other  anirfials ;   and    Kii  with  regard  to  the 
fl^Art,  i6'<i'.     Some  have  given  U6  the  defcripiion  of 

V  (*)  The  authority  of  Uippocr/itci  is  often  adduced  in  this  argu- 
•ment,  for  which  they  cite  two  paflages.  In  the  one  he  recommends 
the  ftudy  of  Ojlrcnomy,  as  neceflary  to  a  phyftcian,  and  in  the  other, 

ihat  oi  m-lthm'eiic  :sL\\d geometry The  firft  he  did  fiom  his  bel?ef 

Iji  the  influence  of  th<?,j?4ri,  and  the  fecond  trora  his  veneration  for 
t\\c  Pjthagoric  nmnbers\  in  the  niyfterics  of  which  he  founded  hfs 
t&it(Sty  Of  the  cri/h  in  acute  dilcafes  :  Botlj  thefe  confideratioivs  then 
fTPe  foreign  to  the  purpofe,  nor.  is  there  in  any  of  his  gtnuinc 
writings  the  fmalleft  veftige  of  this  kind  of  reafoning.  On  the  con 
trary  Celfui  fays  qi  hip,  Frimui  dl  J^u'dio^a^Untm  midmnam  fepa- 
rav'it. 
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one  particular  animal,  others  of  another.  But  no 
one  author,  as  I  know  of,  has  given  us  a  fyftem  of 
this  fcience  where  we  might  have  a  fummary  view 
of  the  mod  material  differences  in  the  flrudture  of 
animals.  There  are  indeed  compends  of  this  fcience 
if  you  will,  which  are  efteemed  by  many,  and  were 
wrote  with  the  noble  defign  of  illuftrating  the  wif- 
dom  and  goodnefs  of  our  maker.  But  thofe  who 
compofed  them  were  not  anatomifls  them  (elves,  fo 
could  only  colled  from  others,  which  they  often  dp 
without  any  judgnient — for  how  voluminous  foever 
their  works  ma V  be,  yet  if  youMl  flrip  them  of  their 
repeated  exclamations,  citations  of  authors  and  books, 
the  many  ftrange  and  furpriling  ftories,  all  told 
however  by  creilitable  vouchers,  you'll  have  little 
left  behind  befides  an  indigefted  chaos  of  hiftories 
and  defcriptions,  fome  true  and  many  falfe.  The 
argument  however  was  popular,  and  they  could  not 
fail  of  pleafing. 

The  author  of  thefe  few  fheets  is  certainly  a  great 
niafter  of  the  fubjed,  and  has  here  laid  down  an  ufe- 
ful  plan,  which  will  not  be  difficult  for  others  to  com- 
pleat.  The  defcriptions,  'tis  eafy  to  fee,  are  all 
taken  from  the  life,  and  his  reafoning  plain  and  con* 
clufive.  Thefe  are  intermixed  with  many  praftical 
obfervations  in  medicine  and  furgery,  which  mufl  e- 
<]ually  inftruft  and  entertain  the  reader. — You  have 
now  a  few  lool'e  reflections  on  this  fubjed,  wherein  I 
have  entirely  confined  myfelf  to  that  light,  in  which 
it  is  here  treated.  I  fliall  only  remark  one  thing 
more,  that  the  author's  modefty  is  at  leaft  equal  to 
his  capacity  and  knowledge  ;  a  rare  quality  to  be  met 
with  in  an  anatomifl !  Read  him  on  the  fubjcdl  of 
the  Huiuan  Alanto'iSy  and  obferve  his  conclufion  of 
the  argument.  You  muft  then  fay,  it  had  been 
happy  for  the  pubhc,  if  half  fo  much  candour  and 
felf  diffidence  had  prevailed  in  the  difputes  among 
the  learned  T  he  world  had  been  more  inftrudedj- 
and  they  more  juftly  efteemed. 

I  am,  Sir, 
Your  moft  humble  Servant. 
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iTTT^HE  principal  advantages  of  Comparative  Ana- 
I  tomy  are  the  following  :  Firft,  it  furnifhes 
I  -*-  lis  vith  a  fiifficient  knowledge  of  the  different 
marts  of  animals,  to  prevent  our  being  impofed  upon 
jfey  fuch  authors  who  have  delineated  and  defcribed 
feveral  parts  from  brutes  as  belonging  to  the  human 
body.  Secondly,  It  helps  us  to  underftand  feveral 
palTages  in  the  ancient  writers  in  medicine,  who  have 
tukcn  many  of  their  dcfcriptions  from  brutes,  and 
rrafoned  fmn-i  thenrj ;  their  reafonings  have  often 
been  mifapplicd  (and  confequently  wrong  explained) 
by  the  n.odtrns,  through  a  fooliih  fondnefs  to  fup- 
porr  their  own  inventions,  or  give  an  air  of  antiquity 
,t^o  a  favourite  hypothefis.  The  third  and  great  ufe 
5  ivtf€  reap  from  this  fcieme  is  the  light  it  cafts  on  feve- 
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ral  fundions  in  the  human  o°conomy,  about  which 
there  have  been  fo  many  difpntes  among  anatomifls  : 
Thefe  will  be  in  a  great  meafure  cleared  up  by  exhi- 
biting the  ftrnfture  of  the  fair.e  parts  in  different  ani- 
mals, and  comparing  the  feveral  organs  employed  ia 
performing  the  fame  action,  which  in  the  human  body 
:s  hronght  about  by  one  more  complex. 

In  this  view  it  is  altogether  needlefs  to  iniiO:  on 
thofe  parts  whofe  ufe  is  eafily  underftood  when  once 
their  ftrudure  is  unravelled.;  thus,  for  inftance,  if 
we  be  acquainted  with  the  action  of  the  mufcles  in 
general,  it  will  not  be  difficult  to  determine  the  ufe 
of  any  particular  mufcle,  whofe  origin  and  infertion 
is  known,  if  we  at  the  fame  time  confidcr  the  va- 
rious connexions  of  the  bones'to  which  it  is  fixed, 
and  the  different  degree  of  mobility  they  have  with 
refpeft  to  each  other  :  In  the  fame  manner,  if  we 
know  the  ufe  of  the  nerves  in  general,  we  can  eafily . 
laihgn  the  ufe  of  thofe  nerves  which  are  diftributed 
to  any  particular  part.  I'here  is  then  no  occafion 
for  a  complete  ojlechgy^  77iyology,  ilfc.  of  the  feveral 
animals  we  Ihall  treat  of,  n^or  need  we  trouble  our- 
fglves  about  the  flruclnre  of  any  of  the  parts,  unlefs 
v^henit  ferves  to  iiluftrate  fome  of  the  fore-mentioned  . 
purpofes.  ^ 

That  the  fird  ufe  we  propofed  from  examining  the 
{Iruflure  of  the  parts  in  brutes  is  real  and  of  confe- 
quen'ce,  is  evident  fioni  looking  into  the  works  of 
fbnae  of  the  earli^ft  and  greateft  matters  of  anatomy,: 
who  for^^v/ant  of  human  fubjects,  have  often  borrow- 
ed^tfieir  defcriptions  from  other  animals.  The  great 
Vefalius,  although  lie  jullly  reproves  Galen  for  this 
fault,  is  guilty  of  the  fame  himfelf,  as  is  p'ain  from 
liis  delineations  of  the  kidneys,  uterus,  the  mufcles  of 
the  eye,  and  fome  other  parts.  Nor  is  antiquity 
onl}^  to  be  charged  with  this,  fince  in  Willis's  Ana., 
toiiiia  Cerebri  (the  plates  of  which  were  revifed  by 
that  accurate  anatomiil:  Dr  Lower),  there  are  feveral 
of  the  pidlures  taken  from  different  brutes,  efpecially 
the  dop-,  befides  thofe  he. ov/ns  to  be  fuch. 
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We  fiiall  give  feveral  examples  of  the  fecond  ufe 
in  the  tequel  of  the  work. 

J  he  animal  kingdom,  ns  well  as  the  vegetable, 
contains  the  moil  furprifmg  variety,  and  the  dcfcenc 
in  each  is  fo  gradual,  that  the  little  tranfitions  and- 
deviations  are  alnioft  i;i]pcrccptible.  The  bat  and 
flying  fquirrel,  thongh  quadrupeds,  have  wings  to 
buoy  themfelves  up  in  the  air.  i^ome  birds  inhabit  the 
waters,  and  there  are  fillies  that  have  wings,  and  are- 
not  llrangers  to  fhe  airy  le^jions  ;  the  amphibious 
animals  blend  the  terrejirial  and  aquatic  together. 

The  animal  and  vegetable  kingdoms  are  hkewife 
fo  nearly  conneiTted,  that  if  you  take  the  higheft  of 
the  one,  and  the  lov\e{l:  of  the  other,  there  will 
fcarce  be  preferred  any  difference  :  For  inftance, 
what  difference  is  there  betwixt  an  oyfter,  one  of  the 
of  the  moft  inorganifed  of  the  animal  tribe,  and  the 
fenfitive  plant,  the  moft  exalted  of  the  vegetable 
kingdom?  they  both  remain  fixed  to  one  fpot,  where 
they  receive  their  nourifhment,  having  no  proper 
motion  of  their  own,  fave  the  fhrinking  from  the  ap- 
proach of  external  injuries.  Thus  we  obferve  a 
iurprifing  chain  in  nature. 

As  there  is  then  fuch  a  vaft'  variety,  it  is  not  only 
needlefs  but  impoffible  to  confider  all  of  them  parti- 
cularly. We  lliall  take  only  fome  of  the  moft  re- 
markable genera,  and  hope  from  v/hat  will  be  faid  of 
them  any  of  the  intermediate  degrees  may  be  under- 
ftood. 

In  treating  of  quadrupeds,  we  fhall  divide  them  into 
the  carfiivorous,  i.  e.  thofe  that  feed  indifferently  on 
animal  and  vegetable  fubftances,  and  granivcrous  ^ 
As  an  inftance  of  thefe  laft  we  fliall  take  the  rumi- 
nant kind.  The  fowls  we  Ihall  alio  divide  into  ihofe 
that  feed  on  grain  and  thofe  that  feed  on  {{t{h, 
'i  he  diftindion  we  ihall  make  in  treating  of  fifhes, 
ihall  be  of  thofe  that  have  lungs,  and  thofe  that 
have  them  not.  The  firft  indeed  are  with  difficulty 
procured,  and  at  the  fame  time  differ  very  little  from 
quadrupeds » 
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As  the  ftrudure  of  infeds  L»  To  very  minute,  and 
lends  us  but  little  afTiiUnce  for  the  ends  propofed, 
we  purpofely  omit  them. 

In  inquiring  into  the  ftru6lure  of  different  animals, 
we  ought  to  be  previoufly  acquainted  with  the  form  of 
their  body,  manner  of  life,  kind  of  food ;  or,  in 
jQiort,  with  their  naiural  hiftory,  which  will  lead  us 
to  account  for  the  reafon  of  their  different  ftruc- 
ture,  and  thence  explauj  the  anions  of  the  human 
body. 
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O/^Qviadrupedo  /;/  General. 

ALL  quadrupeds  Have  a  covering  of  hair,  wool, 
^r.  to  defend  them  from  the  injuries  of  the 
weather,  which  varies  in  thicknefs  according  to  the 
feafon  of  the  year,  and  difierence  of  the  climate  ; 
Thus  in  I'ufTia  and  the  northern  countries,  the  fur* 
are  very  thick  and  warm,  while  the  little  Spaniili 
lap-dogs,  and  Barbary  cows,  have  little  or  no  hair  at 
all. 

The  cutis  and  cuUcula  in  quadrupeds  are  difpofed 
much  in  the  fame  way  as  the  human,  only  more 
plaftic  ;  immediattly  under  this  there  is  a  very  thin 
cutaneous  mufcular  fubllance  called  panmculus  carno- 
fuSf  which  is  common  to  all  quadrupeds,  \ht  pcrcifie 
kind  excepted;  this  principally  covers  the  trunk, 
ferving  to  fhrivel  the  ikin,  in  order  to  drive  olTinfeciS, 
their  tails  and  heads  not  being  fufficient  for  this  pur- 
pofe,  while  their  extremities  are  employed  irr  their 
liipport  and  progrcfTion. 

It  has  probably  been  from  obferving  foine  mufcles 
of  the  human  body,  fuch  as  xhc  platyfma  myoides,  crt' 
majler^  and  frontales,  and  the  collapfed  tunica  ceU 
lulofa  of  emaciated  fubjecls,  to  refemble  this  thin 
mufcle,  that  feme  of  the  older  anatomifts  reckoned  fucli 
.2i  pa72nicul::s  ar/.ong  the  common  ttguments  of  the  hu- 
,inan  body.  This  C.ir:I'.'S  Stephanus  has  well  ob- 
ferved. 

.  Moft  part  of  quadrupeds  want  clavicles,  whereby 
ttheir  anterior  extremities  fall  upon  their  chefi,  fo  as 
•to  make  their  thrax  proportionally  narrower  than 
'the  human.  This  fmall  dillance  of  their  anterior  ex- 
tremities is  very  necclFary  for  their  uniform  progref- 
Tion  :  Apes  indeed  ant!  fquirrels  have  cUvicles  to  al- 
low them  a  more  full  ufe  of  their  extremities  in  climb- 
B  3  inrr, 
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ing,  but  when  they  fit  down  on  alUfour  they  walk 
but  indifferently. 


'^7?e  AnatQ7ny  of  a  Dog, 

WE  may  firfl  obferve  of  this  animal,  as  indeed 
of  mod  quadrupeds^  that  its  legs  are  much< 
Shorter  in  propcnion  to  its  trunk  than  in  iDan,  the 
length  of  whole  fteps  depends  eniirely  on  the  length 
of  his  inferior  extremities  ;  however,  to  balance  this, 
the  trunk  of  the  animal  is  proportionably  longer  and 
fmaller,  his  fpine  more  flexible,  by  which  be  is  able 
at  each  ftpp  to  bring  his  pol^erior  extremities  nearer 
to  his  anterior.  His  common  teguments  are  much  a* 
kin  to  thofe  of  other  quadrupeds,  only  they  allow 
little  or  no  pafTage  for  fweat,  but  when  he  is  over- 
heated, the  fupeifluous  matter  finds  an  exit  by  the 
falivary  glands,  for  he  lolls  out  his  tongue  and  fla- 
yers plentifully. 

1  he    pyramidal  mufcles    are  wanting,    to  fupply 
'vvhich  the  recfus  is  inferted  fleihy  into  the  os  pubis. 

The  omentum  reaches  down  to  the  os  pubis ,  which 
confidering  the  poflure  of  the  animal  we  will  find  to 
be  a  wife  provifion,  fince  its  ufe  is  to  feparate  an 
oily  liquor  for  lul^ricating  the  guts  and  facihtating 
their  periflaltic  motion  ;  fo  in  our  ered;  pofture  the 
Hiitural  gravity  of  the  oil  will  determine  it  downward, 
bnt  in  the  horizontal  pofition  of  thefe  creatures,  if 
all  the  i'ntejlines  were  not  covered,  there  would  be 
no  favourable  derivation  of  the  fluid  to  the  guts  ly- 
ing in  the  pofteiior  pare  of  the  ahdomeny  which  is 
the  higheft  ;  and  befides,  had  the  omentum  reached 
much  farther  down  in  us,  we  had  been  in  continual 
hazard  of  an  epiplocele^  which  the  dog  is  not  fubjeft 
to,  as  his  vifcera  don't  prefs  fo  much  On  the  rings  of ' 
the  abdominal  mufcles.  The  inferior  and  anterior 
lamella  of  the  omentum  is  fixt  to  the  {^\tt\\^' fundus  of 
the  fto;r.ach,  pyhrus,  liver,  iifc.  in  the  fame  way  as 
the  huTisn,  but  the  fuperior  having  no  colon  to  pafs 
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over,  goes  direftly  to  the  back-bone.  This  ferves- 
to  explain  the  formation  of  the  fmall  omentum  in  the 
human  bod}^  which  is  nothing  but  the  large  omentum ^ 
having  loll  its  fat,  paiTing  over  the  llomach  and  colon,. 
where  it  reafTumes  its  pinguedo^  fo  proceeds  and  is 
firmly  attached  to  the  liver,  fpine,  Cs*f.  The  llriac 
of  fat  are  pretty  regularly  difpofed  through  it,  ac- 
companying the  diilribuiion  of  the  blood- ve{rel&- 
to  guarci  them  from  the  preflure  of  the  fuper- incum- 
bent v\fcera. 

This  animal's  ftomach,  though  pretty  much  refem- 
bling  the  human  in  its  fliiipe,  is  fomewhat  differently 
(ituated,  It  lies  more  longitudinal,  as  indeed  all  the 
other  v'lfccra  do,  to  accommodate  theiTifelves  to  the 
fliape  of  the  cavity  in  which  they  are  contained,  that 
is,  its  inferior  orifice  is  much  farther  down  with  re- 
fpeft  to  the  fuperior  than  the  human  ;  By  this  means 
the  grofs  food  has  an  ealier  pnflage  into  the  duode* 
f'Mm.  Again,  xhe  fundus  of  the  hnmnn  ftomach,  when 
diftended,  fiands  almoll  directly  forwards,  which  is 
Gccafioned  by  the  little  omentum  tying  it  fo  clofe 
down  to  the  back-bone,  ilfc.  at  it's  two  orifices  ; 
but  it  not  being  fixed  in  that  manner  in  the  dog,  the 
fundus  remains  always  pofterior  :  l^his  alfo  anfwers 
very  wtH  the  ihape  of  the  diiFerent  cavities,  the 
tliftance  betwixt  the  cardie,  sand  fundus  being  greater 
than  that  betwixt  the  two  fides.  It  feems  to  be 
much  larger  in  proportion  to  the  balk  of  the  animal 
than  the  human,  that  it  might  contain  a  greater 
quantity  of  food  at  once,  which  was  very  neceffyry, 
fince  this  animal  cannot  at  any  time  get  its  fulien- 
ance  as  men  do.  The  turhtHiGn  is  not  fo  large,  nor 
is  there  any  coardion  forming  the  antrum  vjiHifn  as  in 
the  flomach  of  man.  It  is  confidcrably  thicker  and 
•more  mufcular  than  ours  for  breaking  the  cohefion  of 
their  food,  which  they  fwallov/  without  fufficient 
chewing.^  Hence  it  is  evident  the  force  of  the 
•ftomach  is  not  fo  great  as  fome  would  have  it,  nor 
its  contradion  fo  violent  ;  otherwife  that  of  clogs 
would  be  undoubtedly  wounded  by  the  (hivn  bones 
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tsfc.  they  always  tyke  down  ;  fpr  the  contraflion  Hcf^fj 
is  itill  greater   than  in  the  haman  (tomach,  which 
much   thinner.     The  ruga  of  the  tmiica  v'Jlofa  ai 
neither  fo  large  nor  lltuaied    tranfverfely  as  in  tl 
huiDan,  but  gu  from  one  orifice    to  the  other  ;  thi 
reafon  of  which    difierence  is,    perhaps,    that    they, 
might  be  in  lefs   danger   of  being  hurt  by  the  hard 
fubflances  this   creature   frequently  feeds  upon,  and 
for  the  faQie  reafon  there  is  not  the  hke  coardlion  at 
t\it\r  pylorus . 

The  inteftines  of  this  animal  are  proportionally 
much  fhorter  than  ours,  for  the  food  which  thefe 
creatures  moltly  ufe,  foon  difTolves  and  then  putrifies  j. 
on  which  account  there  was  no  occafion  for  a  long 
tract  of  inted'ineSy  but  on  the  contrary  that  it  fiiculd 
be  quickly  thrown  out  of  the  body  :  the  fame  is  to 
be  obferved  of  all  the  carnivorous  animals.  The 
mujcuiar  coat  of  the  intefunes  is  alfo  flronger  than  the. 
human,  to  protrude  the  hard  bones,  led  they  fhould 
itop  fomewhere  in  the  canal. 

The  vahuU  connivciites  are  lefs  numerous,  and  in 
a  longitudinal  direction. 

The  duodenum  differs  confiderably  in  its  fituation 
from  the  human  ;  for  in  man  it  firfl  mounts  from  the 
f'^lorus  upwards,  backwards,  raid  to  the  right  fide, 
then  palFes  down  by  the  gall- bladder,  and  marching 
over  the  right- kidney  and  fuperior  part  of  the  pfoas 
^ufclesy  makes  a  curvature  upwards,  and  pafTes  over 
the  back,  bone  and  vena  cava  inferior^  to  the  left 
hypochondrium,  where  it  gets  through  the  cmentum^ 
mefentery  znd  mefocolon  to  commence  the Jtyunum,  being 
-firmly  tied  down  all  the  way,  the  biliary  zud  pancreatic 
duSis'  entering  at  its  mod  depending  part  ;  whereas 
in  the  dog  the  duodenum  is  fixed  at  the  pylorus  to  the 
concave  furface  of  the  liver,  and  hangs  loofe  and 
pendulous  with  the  mejmtery  backwards  into  the  ca* 
vity  of  the  abdomen^  then  turning  up  again  is  fixed 
to  the  back-bone  where  it  ends  in  the  jejunum  ;  the 
bile  and  pancreatic  juice  are  poured  into  it  at  the 
moft  depending  part  5  therefore  the  fame  intention 
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Teems  to  have  been  had  in  view  in  the  formation  of 
this  part  in  both,  -uiz.  the  giving  the  chyle,  after  the 
liquors  of  the  liver  and  pancreas  are  poured  into  ir, 
a  difadvantageouscourfe,  that  fo  it  might  be  the  more 
intimately  blended  with  the  humours  before  its  entry 
into  xht  jejufium,  where  the  laEitals  are  very  nume- 
rous :  And  thus  by  reafon  of  their  different  pcfture, 
the  fame  defign  (though  by  a  very  different  order  of 
the  parts)  is  brought  about  in  both. 

The  other  fmall  guts  are  much  the  fame 
;  with  ours,  only  ihorter.  1  he  great  guts  are  alfo 
fhorter  and  lefs  capacious  than  in  the  human  body  ; 
and  we  take  it  for  a  general  rule,  that  all  animals 
that  live  on  vegetable  food,  have  not  oiil\  their 
fmall  guts  confiderably  longer,but  alfo  their grc  at  guts 
more  capacious  than  fuch  creatures  as  izti\  on  other 
animals.  Hence  man  from  this  form  of  his  inte/tmej  and 
that  of  the  teet.hy  feems  to  have  been  originally  de. 
fjgned  for  feeding  on  vegerables,  and  ftill  the  mofl 
of  his  food  and  all  hisdrii  k  is  of  that  clafs. 

The  reafon  of  this  difference  feems  to  be,  that  as 
animal  food  is  not  only  much  more  eafil>  reduced  into 
chyle,  but  alfo  more  prone  to  putrefa6tion,  too  long 
a  nmora  of  the  juices  might  occafion  the  worll  con- 
fequences.  So  it  vvas  neeeflary  thai  their  recepta-  : 
cles  ihould  not  be  too  capacious,  but  on  the  contra- 
ry, being  ihort  and  narrow,  might  conduce  to  tlie 
feafonabie  difcharge  of  their  contents.  Whertas 
vegetable  food  being  more  difficultly  difiolved  and 
converted  into  an  animal  nature,  there  v/as  a  necef- 
fity  for  luch  creatures  as  fed  on  it  to  he  provided 
with  a  long  internal  canal,  that  this  food  in  its  paf- 
fage  might  be  confiderably  retarded,  r.nd  have  time  to 
change  its  indoles  into  one  more  agreeable  to  our  na- 
ture. Befldes  which,  there  is  another  advantage 
>*hich  accrues  to  man  in  particular,  from  having  his 
great  guts  very  capacious  ;  for  as  he  is  a  rational  be- 
ing, and  moftly  cn)jilo}(;d  in  the  fundions  cf  fecial 
lite,  it  \^ould  have  been  very  inconvenient  as  "s\ell 
unbeconjing  for  him  to  be  loo  frecueLtly  employed 

in 
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in  fuch  ignoble  exercifes,  fo  that  having  this  large 
refervoir  for  h\s  faces  ahlfia,  he  can  retain  them  for 
a  confiderable  time  without  any  trouble. 

1  he  appendix  vermiformh  ]\iii\y  enough  deferves: 
the  name  of  an  inUjlinum  cecum  in  this  fubjed, 
though  in  the  human  body  it  cjoes  not,  and  it  has 
probably  been  from  the  largenefs  of  this  part  in- 
other  animals,  that  the  oldetl  anatomilb  came  to 
reckon  that  fmall  appendicle  in  man  as  one  of  the 
great  guts  :  On  its  internal  furface  we  obferve  a 
great  number  of  mucous  glands. 

The  ro/(5«  has  no  longitudinal  ligaments,  and  con. 
fequently  this  gut  is  not  purfed  up  into  different  bags 
or  cells  as  the  human,  nor  does  this  inteftine  make  any 
circular  turn  round  the  abdomen,  but  pafles  diredly 
acrofs  it  to  the  top  of  the  os  facrum,  where  it  gets 
the  name  of  reifum. 

At  the  extremity  of  the  intejitnum  reBum  or  verge 
of  the  anus,  there  are  found  Vxo  bags  or  paunches, 
which  contain  a  molt  abominable  fetid  mucus,  for 
which  I  know  no  ufe,  unlefs  it  ferves  to  iu'iricatc 
the  ftrained  extremity  of  the  return,  and  defend  it 
againft  the  afperity  of  \h.e.  faeces,  or  to  feparate  fome 
liquor  that  miglu  otherwife  prove  hurtful  to  their 
bodies.  1  here  is  nothing  analogous  to  tho(e  facs 
in  the  human  fubject,  urjleis  we  reckon  the  mucila- 
ginous  glands  that  are  found  moft  frequent  and  krgefl 
about  the  lower  part  of  the  reBum. 

The  mefentery  is  confiderably  longer  than  in  the 
human  body,  for  in  man  had  the  mejentery  been  very 
long,  the  guts  would  have  fallen  down  on  the  fto- 
mach,  <bc.  by  reafon  of  his  ere6l  portion.  The 
fat  is  here  difpofed  in  the  fame  way,  and  for  the 
fame  reafon,  as  in  the  omentum.  The  inteff/I ices  betwixt 
the  fat  are  filled  with  a  fine  membrane.  Initead 
of  a  great  number  of  glanduia  voga  to  be  found  in 
the  human  mefentery,  there  is  only  one  large  gland 
to  be  obferved  in  the  middle  of  the  mefentery  of  a 
dog,  which  from  its  imagined  refemblance  to  the 
pancreas  and  the   name  of  .its  difcoverers,  is  called 

,  pancreas 
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fancrens  Aftllii.  The  reafon  why  this  in  man  is  as  it 
were  fubdivided  into  rnany  laialler  ones,  may  poflibly 
be,  that  as  the  guts  of  a  human  body  are  propor- 
tionally much  longer  than  thofe  of  this  creature,  it 
'would  have  been  inconvenient  to  have  gathered  all 
the  I acfea  primi  generis  into  one  place,  whereas  by 
collecting  a  few  of  thefe  velTels  into  a  neighbour- 
ing, gland,  the  fame  elfecl:  is  procured  much  more 
eaLily. 

'i  he  pancreas  \r\  man  lies  crofs  the  akdomen,  ti^d 
clown  by  the  peritoneum  ;  but  the  capacity  of  this 
creature's  abdomen  not  allowing  of  that  fituation, 
it  is  difpofed  more  longitudinally,  being  tied  to  the 
duodcfium  which  it  accompanies  for  fome  way.  Its 
duct  enters  the  duodenum  about  half  an  inch  below 
the  others. 

Tiie  fpleen  of  this  animal  differs  from  ours  very 
much,  both  in  figure  and  fuuation.  It  is  muih 
more  oblong  and  thin,  and  lies  more  according  to 
the  length  of  ahdoinen^  like  the  puncrens.  Though 
the  fpleen  of  this  creature  is  not  firmly  tied  to  the 
diiiphragm  (which  w  is  necelTary  in  our  erect  pofture 
to  hinder  it  from  falling  downwards)  yet  by  the  ani« 
nul's  prone  pofition,  its  pofterior  p:irts  being  rather 
higher  than  the  anterior,  it  comes  to  be  alwjys  con- 
tiouoLJS  to  this  mulcle,  and  is  as  efTcctujlly  fubjected 
to  an  alternate  prcfllire  from  its  action  as  the  human 
fpleen  is. 

.  'Jhe  human  liver  ha^  no  ^/^^r^-j  or  divifions,  un- 
lefs  you  pleafe  to  reckon  that  Iniall  one  betw  ixt  the 
two  py Ley  where  th^  large  vefiels  enter  :  Whereas 
in  a  <log  ar.d  ail  otlier  creatures  that  have  a  large 
flexion  in  their  ipine,  as  lions,  leopards,  cats,  ilfc, 
the  liver  and  '  lungs  ai  e  divided  into  a  great  many 
lobes  by  de^p  fections,  reaching  the  large  Ulood- 
veflels,  wljich  in  great  n)otions  of  the  oack  bone  may 
e-afily  ihuffle  ov^r  one  another,  and  fo  are  m  Oiuch 
lefs  danger  of  being  torn  or  briiifed,  than  if  they 
were  formed  of  one  entire  piece,  as  we  really  fee  it 
in  hoiTes,  cows,  and  fuch  creatures  as  have   their 

back-bone 
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back-bone  ftifF  and  immoveable.  There  is  here  n6 
Ttgamentum  latum  connedlinjr  the  liver  to  the  dia" 
phragmy  which  in  our  fitUrition  was  neceflary  to  keep 
the  'Difcus  in  its  place  ;  whereas  in  this  creature  it 
naturally  gravitates  forwards,  and  by  the  horizo  ital 
pofition  of  the  animal  is  in  no  danger  of  prelhng 
againft  the  vena  cava  .•  The  preventing  of  which  is 
one  ufe  generally  afligned  to  this  ligament  in  nian. 
Had  the  liver  of  the  dog  been  thus  conneded  to  the 
diaphragm,  the  refpiration  muft  neceflarily  have  fuf- 
fered  ;  for  as  we  ihall  fee  afterwards,  this  mufcle  is 
here  moveable  at  the  center,  as  well  as  at  the  fides; 
But  in  man  the  liver  is  fixed  to  the  dinphragin,  mofl- 
\y  at  its  tendinous  part ;  tTiat  is,  where  x\\QperKar» 
diitm  is  fixed  to  it  on  the  other  fide  ;  fo  that  it  is  in 
no  danger  of  impeding  the  refpiration,  being  fuf- 
pendcd  by  the  med'iajllnum  and  bones  of  the  thorax. 
In  confeqnence  of  this  vifcus  being  divided  into  fo 
many  bbesy  it  follows  that  the  hepatic  duSfs  cannot 
poflTibly  join  into  one  common  trunk  till  they  are 
quite  out  of  the  fubilatice  of  the  liver. 

We  come  next,  after  having  examined  the  chylo- 
poietic  vifceraj  to  dilcourfe  of  ihofe  organs  that  ferve 
for  the  fecretion  and  excretion  of  urme,  and  firit  of 
the  kidneys,  which  in  this  animal  are  fituated  much 
in  the  fame  way  as  in  the  human  ful)je<ft,  but  have 
no  fat  on  their  inferior  furface,  where  they  face  the 
abdomen  J  and  are  of  a  more  globular  form  than  the 
human.  The  realon  of  thefe  differences  will  eafily 
appear,  if  you  compare  their  fituation  and  pofture 
in  this  animal  v»ith  thofe  of  a  man  who  walks  ere^. 
Uhey  are  placed  in  this  fubjed  in  the  inferior  part 
of  the  body,  fo  are  not  fubjeft  to  ihc  prcffiire  of  the 
vifceray  which  fecms  to  be  the  principal  caufe  of  the 
fatncfs  of  thofe  organs  in  u's,  and  perhaps  may  like- 
wife  be  the  caufe  of  our  being  more  fubjed  to  the 
ftone  than  other  aniinals.  f.>ence  there  is  no  need 
of  any  cellular  fubdance  to  ward  off  this  preffure 
where  there  would  necelTarily  be  far  colle<^cd  ;  >ut 
the  fuperior  part  of  their  kidneys  is  pretty  well  t  o- 

vered 
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vered  with  far,  left  they  (hould  fuffer  any  coraprefTion 
from  the  action  of  the  ribs  and  fpine. 

In  the  irtUr/iai  Rvu^ture  there  is  Itili  a  more  confi- 
derable  difference,  for  the  pcpilU  do  not  here  fend 
our  (Ingle  the  feveral  tubuli  urln'feriy  but  being  all 
united  they  hang  down  in  form  of  a  loofe  pendulous 
'flap  in  the  middle  of  the  pelvis y  andtform  a  kind  oi  fep^ 
turn  mjd'mnij  fo  that  a  dog  has  a  pelvis  formed  with- 
'in  the  fubltance  of  the  kidney.  Ihe  only  thing 
that  is  properly  analogous  to  3.  pelvis  here,  is  that  fac 
^or  dilatation  of  the  ureters  formed  at  the  union  of 
the  ducluU  uiinifer£,  The  reafon  of  thefe  particu- 
larities may  probably  be,  that  the  liquors  of  this 
animal,  as  of  all  thofe  of  the  carnivorous  kind,  be- 
ing much  more  acrid  than  thofe  that  live  on  vegeta- 
,blc  food,  its  urine  muft  incline  much  to  an  alcalef- 
cency,  as  indeed  the  fmell  and  tafte  of  that  liquor  in 
dogs,  cats,  leopards,  ^c.  evidently  ihew,  being  fe- 
tid and  pungent,  and  therefore  not  convenient  to  be 
long  retained  in  the  body,  for  this  end  it  was  pro- 
per, that  the  fecerning  organs  ihould  have  as  little 
impediment  as  polTible  by  prelTure,  (5V.  in  the  per- 
forming their  functions  ;  and  for  that  defign,  the 
mechanifm  of  their  kidneys  feems  to  be  excellently 
adapted  :  We  have  molt  elegant  pictures  in  Eulta- 
chius  of  the  kidneys  of  hiutes  delineated,  as  fuch, 
with  a  view  to  fhew  Vefalins's  error  in  painting  and 
defcril)ing  them  for  the  human. 

The  glanduU  or  capfuU  atrahilari£  are  thicker  a: id 
rounder  t]-<an  the  human,  for  the  fame  realon  as  the 
kidneys. 

The  ureters  are  more  mufcular   than  the  human, 
becaufe  of   the    favourable   paffage   the    urine    has 
through   them  ;    they    enter    the    bladder  near    its 
fundus. 

.  1  he  bladder  of  urine  differs  confiderably  from 
the  human,  and  firft  in  its  form,  which  is  pretty 
much  pyramidal  or  pyriform  ;  this  iliape  of  the  dog's 
bladder  is  likewife  common  to  all  quadrupeds^  except 
the  ape  and  thofe  of  an  ered  pofture.  In  men  it 
C  is 
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is  by  no  means  pyriform,  but  has  a  large  fac  at  iis\ 
pofterior  and  inferior  part  :  This  form  depends  eri- 
',  tirely  on  the  urine  gravitaiing  in  our  erecl  pofture 
to  its  bottom,  which  it  will  endeavour  to  protrude, 
but  a^  it  cannot  yield  before,  being  contiguous  to  the 
OS  pubis,  it  will  naturally  flretch  out  where  there  is 
the  ]ea{t  refinance,  that  is,  at  the  pofterior  and  la. 
teral  parts ;  and  were  it  not  for  this  fac,  we  could  not 
come  at  the  bladder  to  extraift  the  ftone  either  by  the 
JeflTer  or  lateral  operation  of  Hthoiomy.  Mod  ana- 
tomies have  delineated  this  wrong  fo  much,  that  I 
'know  of  none  who  have  jnfily  painted  it,  excepting 
Mr  Cowper  in  his  myotomla,  and  Mr  Rully.  It  has 
certainly  been  from  obferving  it  in  brutes  and  young 
.children,  that  they  have  been  led  into  this  miOake. 
The  fame  caufe,'W2;.  the  gravity  of  the  urine,  makes 
the  bladder  of  a  different  form  in  brutes  ;  in  their 
horizontal  pofition,  the  cervix,  from  which  the  ure* 
thra  is  continued,  is  higher  than  irs  fiuidus,  ihe  u- 
rine  mud  therefore  diltend  and  dilate  the  mod  de- 
pending part  by  its  weight. 

As  to  its  connedlion,  it  is  faftened   to  the  ahdomU 

nal  mufcles  by  a  procefs  of  the  perhondiim,  and  that 

membrane  is  extended  quite  over  it ;  whereas   in  us 

its  fuperior  and  pofterior  parts  are  only  covered  by 

"it :   Hence  in  man  alone  the  high  operation  of  litho' 

torny  C2ir\  be    performed   without   hazard  of  opening 

the  cavity  of  the  abdomen.      Had  x\\e  peritoneum  been 

fpread   over   the   bladder   in  its  v/hole   extent,  the 

weight  of  the  vlfcera  in  our  ere^fl  pofture  would  have 

io  bore  upon  it,  that  they  would    not   have  allowed 

any  confiderable   quantity    of  urine    to  be   coUedted 

there  ;  but  we  muft  have  been  obliged    to   difcharge 

its  contents  too  frequently  to   be  confiftent  with   the 

functions  of  a  focial  life.      Whereas  by  means  of  the 

peritoneum  the   urine  is    now   collected   in    fufficient 

quantity,  the  vifcera  not  gravitating  this  way. 

You  may  take  it  for  a  general  rule,  that  thofc 
creatures  that  feed  upon  animal  food  have  thi  ir  blad- 
der  more  mufcular  and  confiderably  ftronger,  and 

lefs 
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lefs  capacious  than  thofe  that  hve  on  vegetables,  fuch 
as  holies,  cows,  iwine,  ^c,  whofe  bladder  of  urine 
is  perfeiftly  membranous,  and  very  large  This  is 
wifely  adapted  to  the  nature  of  their  food,  for  in 
thefe  firit,  as  all  their  juices  are  jr;ore  acrid,  fo  in  a 
pgrricular  manner  their  urine  becomes  exalted, 
which  as  its  remora  might  be  of  very  ill  confeqnence, 
muft  neceflarily  be  quickly  expelled.  'J  his  is  chiefly 
ef{e<fled  by  its  (Simulating  this  vifcus  more  ftrongly  to 
conlradl,  and  fo  difcharge  its  contents.  ihat  ay?i- 
mulus  is  one  of  the  principal  caufes  of  the  excretion 
of  urine,  we  lec'.rn  from  the  common  faline  diuretic 
medicines  that  are  given,  which  are  diflblved  into 
i^ic  ferum  of  the  blood,  and  carried  down  by  the 
kidneys  to  the  bladder  :  The  fame  appears  likewife 
from  the  application  of  coitharkks,  or  without  any 
of  thefe,  when  the  parts  are  made  more  fenfible,  as 
in  an  excoriation  i^i  the  bladder,  there  is  a  frequent 
defire  to  make  water.  Accordingly  we  find  thefe 
animals  evacuate  their  urine  much  more  frequently 
than  man,  or  any  other  creature  that  lives  on  vege- 
table food.  And  if  theie  creatures,  whofe  fluids 
"have  already  a  tendency  to  putrefavHion,  are  expofed^ 
to  heat  or  hunger,  the  liquids  muft  for  a  confidera- 
ble  time  undergo  the  ac^tions  of  the  containing  vef- 
fels,  and  frequently  perform  the  courfe  of  the  cir- 
culation without  any  new  fupplies  of  food  ;  by  which. 
the  fluids  becoming  more  and  more  acrid,  the  crea- 
ture is  apt  to  fall  into  feverifli  and  putrid  difeafes  ; 
and  in  fact  we  find  that  thofe  caufes  are  fufficient 
to  produce  that  fatal  and  melancholy  diftemper,  the 
rabies  canlna^  vitlpina^  <jr.  in  thefe  animals  ;  whereas 
thofe  that  feed  on  vegetable  food  feldom  or  nevei? 
contract  thefe  difeafes  but  by  infcflion. 

'I'hefpermaiic  veflels  are  much  the  fame  v/ay  d'lC* 
po'ed  as  in  us  ;  they  are  contained  within  the  cavity 
of  the  abdomen^  as  the  guts  are  within  the  pcritcfieumy 
which  is  ipread  over  them,  and  from  which  they  have 
&  membrane  like  a  imfenien,  fo  hang  loofe  and  pen- 
dulous in  the  abdomen  :  Whereas  in  us  they  are  con- 
C  2  tained 
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tained  m  the  cellular  part  of  the  pentotieinn ,  which 
is  tenfely  Itretched  over  them.  At  their  pafTage  out 
of  the  lower  belly,  there  appears  a  plain  perforation 
or  holes,  and  from  obl'erving  tli^s  in  quadrupeds  has 
arifen  the  falle  notion  of  herjiia  or  rupture  among 
authors.  This  opening  is  of  no  difadvantage  to 
them,  but  evidently  would  ha^•e  been  to  us,  for 
from  the  weight  of  our  %'ifcera  anri  our  continually 
gravitating  upon  thefe  holes,  we  .mufl  have  perpetu- 
ally la-oured  under  enteroceles  ;  this  they  are  in  no 
hazard  of,  fmcein  them  this  pafllige  is  at  the  higheft  - 
part  of  their  belly,  and  in  their  horizontal  polture, 
the  vifcera  cannot  bear  upon  't  :  And  to  prevent 
even  the  fmalleit  hazard,  there  is  a  loofe  pendu- 
lous femilunar  flap  of  fat  which  ferves  two  ufes,  a» 
it  both  hinders  the  infijtlnes  froni  getting  into  the 
palTage,  and  alio  the  couife  of  the  fluids  from  being' 
itopped  in  the  veflfels,  which  is  fecured  in  u=  by  the 
cellular  lubltance  and  ten^e perltojieum. 

1  he  feptimi  medium,  or  conjunihlion  of  the  twa 
tunics,  is  the  fame  as  in  men.  There  is  next  a 
pafTage  quite  down  into  the  cavity,  where  the  tefli'" 
cles  he.  Had  the  fame  ftrudure  obtained  in  man, 
by  the  conftant  drilling  down  of  the  liquor  which  is 
fecerned  for  the  lubricating  cf  the  guts,  we  Ihould 
always  have  laboured  under  an  hydrocele;  but  their 
pofture  fecures  them  from  any  hazard  of  this  kind  ; 
indeed  -your  very  fat  lap-dogs,  who  confequently 
have  an  overgrov\n  omentujn,  are  fometimes  troubled 
with  an  epiplocele 

l.hc/broti4?rh\s  (liorter  and  not  fo  pendulous  as  the 
human,  this  it  has  in  common  with  all  the  dog  kind 
that  want  the  veficida  fend n ales,  who  have  it  pretty 
clofe  tucked  up,  that  the  feed  at  each  copulation 
might  the  fooner  be  brought  from  the  tejles,  thus  in 
feme  meafure  fupplying  the  place  of  the  veficulz  fe- 
minales;  for  the  courie  of  the  feed  through  the  vafa 
deferentia  is  thus  Ihortened  by  placing  the  fecerning 
velTeis  nearer  the  excretory  organs.      1  bis  at  the 

fime 
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faise  time  explains  the  reafon  ^vby  this  creature  is  fo 
tedious  in  copulation. 

The  ftrudure  of  the  icjlicles  is  much  the  fame 
with  the  human  ;  as  are  likewife  the  corpus  pyrami' 
dale  var'iccfum  or y ampinifoyme y  and  the  epididymis  or 
excretory  velTel  of  the  tejlide  ;  the  vafa  dffirentia 
enter  the  abdomen  where  the  blood  vefTels  come  cut, 
and  pairing  alon^  the  upper  part  of  the  bladder, 
are  inferted  a  llule  below  the  bulbous  part  of  the 
urethra, 

1  he  pr^putium  has  two  mufcies  fixed  to  it  ;  one 
tliat  jril'es  from  \\\^  fphincler  ani,  and  is  inferted  sll 
along  the /)f///j-,  and  tins  is  called  retra^cr  praputii  • 
but  the  other,  whofe  office  is  diredly  contrary  to 
rhis,  is  cutaneous,  and  (eems  to  take  its  origin  from 
the  mufcies  of  the  abdomen ,  or  rather  to  be  a  pro- 
duction of  their  tunica  carnofa.  1  he  corpora  caver* 
nofa  rife  much  in  the  fame  way  as  the  human  ;  but 
thefe  foon  lerjuinate,  and  the  reft  is  fupplied  by  a 
triangular  bone,  in  the  inferior  part  of  which  there 
is  a  groove  excavated  for  lodging  the  urethra.  There 
are  upon  the  penis  two  protuberant  bulbous  fleihy 
fu'oitances,  at  the  back  of  which  are  two  veins, 
which  by  tlie  erect  ores  penis  are  comprefTed  in  the 
time  Q^  coition,  and  the  circulation  being  ftopt,  the 
blood  diftends  the  large  cavernous  bodies  :  After  the 
pc7iis  is  thus  fwelled,  the  vagina^  by  its  contraftion, 
gripes  it  clofely,  and  fo  the  male  is  kept  in  actica 
fome  time  contrary  to  his  will,  till  time  be  given 
for  bringing  a  quantity  of  feed  fufficient  to  impreg- 
liate  tiie  feuiaie  ;  and  thus  by  that  orgafuius  'veneris 
of  the  female  organs,  the  want  of  the  veftcuU  fern}, 
nales  are  in  fojiie  meafure  fupplied.  But  as  it  would 
be  a  very  uneafy  poiture  for  the  dog  to  fupport  him- 
felf  folely  upon  his  hinder  feet,  and  for  the  bitch  to 
fupport  tlie  weight  of  the  dog  for  fo  long  a  time;  there- 
fore as  foon  as  the  bulbous  bodicsarefufficiently  hlled, 
he  gets  off  and  turns  averfe  to  her;  had  then  ihe pef:is 
been  pliable  as  in  other  animals,  the  urethra  mult  of 
neceflity  have  been  comprefTed  by  this  twifting,  and 
C  3  confequently 
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confeqiiently  the  courfe  of  the  ked  intercepted  ;  bur  . 
this  is  wifely  provided  againft  by  the  urethrals  being 
formed  in  the  hollow  of  the  bone.  After  the  emif- 
fioa  of  the  feed,  the  parts  turn  flaccid,  the  circula- 
tion is  rellored,  and  die  bulbous  parts  can  be  eafily 
extended. 

'y\iQ  prjlt'ata  feems  here  divided  into  two,  which 
are  proportionally  larger  than  the  human,  and  afford-: 
a  greater  quantity  of  that  liquid. 

The  iticrm  of  mnltifancus  animals  is  little  elfe  but 
a  cor.tinujt'on    of  their  'vagina,  only  feparated  from 
k  by  a  ftriall  ring  or  valve.     From    the    uterus    two-  ": 
long  canals  mount  upon  the  loins,  in  which  ihey^r///^'s    ,; 
are    lodged  ;   thefe    are    divided    into    diiferent  facs^    Ij 
wbic-h  are  llrongly  conftricfted    betwixt   eacli  Jcelusy    *J 
yet  thefe  coar<^'ions  give  way  in    the  time    of  birth.     -: 
.From   thefe  go  out    the  tubiefulhp'ums^  fo    that  the- 
o'jarla  come  to  lodge  pretty  near  the  kidnevs. 

We  ought  next  to  examine  the  flruflure  of  the    | 
ih'^rax  and-  its  contents  ;   but   lird:  it  may   not    be  a-  -53 
mifs   to    remark    of    the    il'iciphmgin     in   its    natural-   -f 
iuuation,  that  it  is  in  general    more   loofe  and    free     ; 
"than  the    human,    Vv/hich    is  owing  to  its  connecTion 
w  ith  the  neigtibouring  parts  in  a  dinerent  manner  from     \ 
purs ;    the  human    diaphragm    is    connccled    to    the     \ 
pericardhmy   which  agam  by   the  intervention  of  the     ,' 
tnedinftifium  is  tied  to  xh^ijternnni^  fp'^'^^t  ^c*  ^'^^  hcrfr  r) 
there  is  fome  diitance    between    the    diaphragm  and  ''' 
pericardium.     We    obferve   further    that    its  n  iddle 
parr  is  much  more  moveable,  and  the  tendinous  parts 
viot    fo  large.     And    indeed  it   was  necelfary    their    - 
liiaphragrn  ihauld    be  fomewhat  loofe,   they  malsing 
inore  ufe  of  it  in  difficult  refpiration  than  man.     'i  his 
we    may    obferve    by  the    ftrong    heaving  of   the 
flanks   of  an  hcrfe    or   dog  when  out   of   breath  ^    :\ 
which  correfponds  to  the  rifmg  of  the  ribs  in  us. 

The  difpofition  and  iituation  of  the  mamma  vary     ; 
as  thty  bear    one  or   more   young.      Thofe    of  the 
Uiiiparous  kind  have  them  placed  betvvcen  the  pofle- 
rior  extremities,  which  in  them  is  the  higVieft*  part  of 
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ineir  bodies,  wlierelw  their  young  get  at  then^  %vith. 
out  the  inconvenience  of  kneeling ;  neverrhelefs, 
when  the  creatures  are  c;f  no  great  fize,  and  their 
bread  large,  as  in  Iheep,  the  young  ones  are  to  take 
thispoilure.  In  niuhifarious  auinials  they  mull  have  a 
great  number  of  nippies,  that  their  feveral  young  ones 
may  have  room  at  the  fame  time,  and  thefe  difpufed 
over  both  thorax  and  ahtbmn} ;  and  the  ireatures 
gei.er.illy  lye  down  when  their  young  are  to 
be  fuckled,  that  they  may  give  them  the  mod  favour- 
able lituation.  Frfim  ih.s  it  does  not  appear  to  be 
from  any  particular  fitnefs  of  the  \  eiTels  at  certain 
places,  forgiving  a  pri.per  nc:uriil]ii!ent  to  the  child, 
that  the  breads  are  fo  placed  in  women,  as  we  hud 
them,  bur  really  from  that  fituario'n  being  the  molt 
convei.iert.  boih  for  mother  and  infant. 

\  \\Q  jlivniim  is  very  narrow,  and  conliftsof  a  great 
nu  nber  of  fmall  bones,  moveable  e\  ery  way,  which 
alv  ays  happeiis  in  creatures  that  ha\'e  a  great  mo- 
biliiy  in  tlieiry]>//.'f.  1  he  ribs  are  itreighter  and  by 
no  means  fo  convex  as  the  human,  whereby  in  re- 
fpiration  the  motion  forward  will  very  litrle  enlarge 
their  thjr.ix,  which  is  compenfated  by  the  greater 
mobility  of  their  diaphragm  :  fo  our  thorax  is  princi- 
pally enlarged  according  to  its  breadth  and  depth, 
and  theirs  according  to  its  lencrth.  The  want  of 
clavicles,  and  the  coni'equent  fiilli:  g  in  of  the  anterior 
extremities  upon  the  ciieft,  may  contribute  iomewhat 
to  the  Itreightnefs  of  the  ribs. 

'i  he  titedt'.'jlinurn  in  this  creature  is  pretty  broad, 
^\herea?  the  human  being  fo  narrow  has  occafioned 
a  difpute  whether  there  be  fuch  a  thing  or  not. 
'J  he  pericardium  is  not  here  contiguous  to  the  dia- 
phragm, but  there  is  an  inch  of  tiiftaiice  betwixt  them, 
in  which  place  thelhijll  lobe  of  rhelirngs  lodges,  and 
by  this  means  the  liver,  i^c.  of  this  animal,  though 
CO.  tinually  prelhng  upon  the  diaphragm^  yet  cannol 
dilturb  the  hearths  motion. 

I'he  heart  is  fuuated  with  its  point  aliiod  dire<5l!y 
downwards,  according  to  ibe  creature's  pollure^  and 
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is  but  very  little  inclined  to  the  left-fide.  Its  poij^tf 
is  much  Iharper,  and  its  ihape  more  conoidal  than  the 
human.  Here  the  names  of  right  and  Xehveniricles  are 
proper  enough,  though  not  fo  in  the  human,  which 
ought  rather  to  he  called  antCFior  and  pofterior,  or 
fuperior  and  inferior.  The  animal  has  the  vena  cava 
of  a  confiderahle  length  within  the  thorax,  having 
near  the  whole  length  of  the  heart  to  run  over  ere 
it  gets  at  xhQ  fmiis  /oivfrianus  dexter.  In  men,  as 
foon  as  it  pierces  the  dicporagr/i;  fo  foon  it  enters  the 
pericardium,  which  is  firmly  attached  to  it,  and  im- 
mediately gets  into  xXiefuiui  hiverianus  'j.  which  finus 
in  the  hnman  fubjedt,  by  the  oblique  fituation  of  the 
heart,  is  almoft  contiguous  to  the  diaphragm^  and  by 
this  we  diicover  that  feveral  authors  have  taken  their 
delineations  of  the  human  heart  fron)  brutes,  which 
is  eafily  detected  by  the  fhape  and  iiiuation  of  the 
heart,  and  long  vena  cava  within  the  thorax.  1  his 
was  one  of  the  faults  of  the  curious  wax.  works,  that 
were  Ihewn  at  London  and  Pari?,,  which  was  plainly- 
taken  from  a  cow. 

This  fituation  of  the  heart  of  the  creature  agrees- 
beft  with  the  fliape  of  its  thorax ^  which  is  lower  than; 
the  ahdamen. 

The  egrefs  of  the  large  blood- vefTels  from  the 
heart  is  fomewhat  different  from  the  human,  for  her«; 
the  \th  fuhclavian  comes  off  firfl,  and  then  a  hrge 
trunk  runs  fome  way  upwards  before  it  gives  off  the 
left  carotid,  and  fplits  into  the  carotid  and  fuhclavian 
of  the  right  fide  :  So  that  neither  here,  properly 
fpeaking,  is  there  an  aorta  afcendens,  more  than  in 
the  human,  but  this  name  has  probably  been  impofed 
upon  it  from  obfervlng  this  in  a  cow,  where  indeed 
there  is  an  afcending  and  defcending  aorta. 

From  this  fpeciality  of  the  chflribution  of  the  vef- 
fels  of  the  right-fide^  which  happens,  though  not  in 
Xo  great  a  degree,  in  the  human  fubjecl,  we  may 
perhaps  in  fome  meafure  account  for  the  general 
greater  ftrength,  readinefs  or  faculty  of  motion  which 
is  obfervable   in  the    right  arm.     I   believe    upon 
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meafuring  the  fides  of  the  veflels,  the  furface  of  the 
united  trunk  of  the  riaht  tuhdavian  and  carotid  is 
lefs  than  that  of  the  left  fidhl'vian  and  carotid,  as 
'they  are  feparated  ;  if  lo,  rhe  rcfiibnce  to  the  blood 
muft  be  lefs  in  that  (omnion  triuik,  than  in  the  left 
fuhdavian  and  carotid  ;  but  if  the  rebftai^.ce  be  fmaller, 
the  abfolute  force  with  which  rlie  blood  is  fent  from 
the  heart  being  equal,  there  nuft  necc{lV.rily  be  a 
greater  quantity  of  blcod  fent  through  them  in  a  gi- 
ven time.  And  as  the  firenath  of  the  mufcles  is, 
c^eteris  paribus,  as  the  quantity  of  b'ood  fent  into 
them  in  a  given  time,  thofe  of  the  right- arm 
will  be  flronger  than  thofc  of  the  left.  Now  chiU 
dren  being  confcious  of  this  fuperior  (trength,  ufe  the 
right  upon  all  oicafions,  and  thus  from  ufe  comes 
that  great  difference  which  is  fo  obfervable.  That 
this  is  a  fufficient  caufe  feems  evident  from  fafl ;  for 
what  a  difference  is  there  betwixt  the  right  and  left- 
arm  of  one  who  has  played  much  at  tennis  ?  view 
but  the  arms  of  a  blacklmith,  and  legs  of  a  foot- 
man, and  youMl  foon  be  convinced  of  this  effeft  ari- 
fing  from  ufing  them.  But  if  by  any  accident  the  rights 
arm  is  kept  from  ac^lic^n  for  fome  time,  the  other 
from  being  ufed  gets  tire  better,  and  thofe  people  are 
left  handed  :  For  it  is  not  to  be  imagined  that  the 
fmall  odds  in  the  orif^inal  formation  of  the  veffels 
Ihould  be  fufficient  to  relift  the  effect  of  ufe  and  ha- 
bit, (inflqnces  of  the  contrary  occur  every  day  ;)  'tis 
enough  for  our  prcfenr  argument  that  where  no 
means  are  ufed  to  oppofe  it,  the  odds  are  fufficient 
to  determine  the  choice  in  favour  of  the  right.  Now 
hecaufe  it  is  natural  to  begin  Vvith  the  leg  correfpon* 
ding  to  the  hand  wt  have  moft  power  of;  this  is 
what  gives  alfo  a  fuperiority  to  the  right  leg. 

This  difference  is  not  peculiar  to  mati,  but  is  flill 
more  obfervable  in  thofe  creatures,  in  whom  the  fame 
mechanifm  does  obtain  in  a  preater  degree.  Do  but 
obferve  a  dog  at  a  trot,  how  he  bears  forwards  with 
his  right  fide,  or  look  at  him  when  a-fcraping  up  any 
thin£-,    and  you  Vv'ill  prefcntly   fee    that  he  ufes  his 
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right  much  oftner  than  he  does  his  left-foot.     Some- 
thing analogous  to  this  may  be  obferved  in  horfes. 

The  thymus  of  this  creature  is '  proportionably 
much  larger  than  ours,  whereas  xhe  glandidnthyrcidea 
is  much  lefs,  and  it  is  generally  remarked,  that  thefe 
two  glands  do  thus  always  lupply  the  place  of  each 
other :  that  is,  in  fuch  an-mals  as  have  a  large 
thymus;  the  glandtda  thyro'idea  is  fiDaller,  and  vice 
verfa.  Hence  we  are  naturally  led  to  afcribe  the 
fame  ufe  to  both,  vtz»  the  reparation  of  a  thin  lymph 
for  diluting  the  chyle  in  the  thoracic  dudl^  before  it 
be  poured  into  the  blood  ;  then  if  we  confider  the 
different  formition  of  the  thorax  in  both,  we  Ihall 
readily  account  for  the  variety  in  the  bulk  of  thefe 
two  glands.  Refpiration  being  chiefly  perform- 
ed in  man  by  the  widening  of  the  cheft,  the  lungs 
at  every  infpiration  mull  prefs  u;:on  the  thymus^ 
and  confequ^ntly  dinimiih  it  ;  but  the  diaphragm 
yieldit^.g  more  in  the  dog's  infpiration,  this  gland  is 
not  lo  much  preffed  by  the  lungs,  and  fo  v.i'l  be 
larger,  and  hence  the  glandula  thyroidea  will  be 
proportionably  lefs  :  Again,  from  the  pofture  of  this 
creature,  we  ihall  fee  that  it  was  much  more  conve- 
nient for  a  dog  to  have  the  mod  part  of  the  diluting . 
lymph  fupplied  by  the  thymus^  fince  the  neck  being 
frequently  in  a  defcending  pofture,  the  lymph  of  the 
thyroid  gland  would  have  a  very  diladvantageous 
courfe  to  get  to  thft  thoracic  diiEi :  whereas  in  the 
huinan  body,  the  thymus  is  really  below  the  laEleal 
canal,  where  it  makes  its  curvature  before  it  opens 
into  \\\t  fubclavian,  and  confequently  there  is  a  necef- 
fityofa  confiderable  fliare  of  the  diluting  liquor  being 
furnilhed  by  the  thyroid  gland,  which  is  iituated  much 
higher,  fo  that  its  lymph  has  the  advantage  of  a  per- 
pendicular defcent. 

We  may  here  obferve,  that  the  thoracic  dvM  in  a 
dog  has  no  curvature  before  it  enters  i\\e  fuhclavian 
vein.  The  horizontal  pofi^ion  of  this  animal  allow- 
ing a  favourable  enough  courfe  to  the  chyky  fo  as  nut 
to  need  that  turn  to  force  its.paffage  into  the  blood. 
The  lungs  of  this  creature  are  divided  into  mere  nu- 
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merous  lobes  and  deeper  than  they  are  in  man,  for 
the  fame  reafon  as  the  hver.  The  left  fide  of  the 
thorax  in  this  animal  bears  a  greater  proportion  to  the 
right  than  in^inan,  the  one  being  nearly  as  three  to 
two,  the  other  as  four  to  three. 

We  look  on  it  as  a  gener  il.  rule,  that  all  qaadrum 
'pedsf  as  having  occalion  to  gather  their  food  from 
.tl^e  ground,  are  pro\ided  wiih  longer  necks  thati 
man  ;  but  as  a  long  neck  not  only  gives  the  advan- 
tage of  too  long  a  lever  to  the  weight  of  the  head, 
but  alfo  when  the  animal  is  gathering  his  food,  makes 
the  brain  in  <!anger  cf  being  oppreflVd  with  too  great 
a  qu:inrity  of  blood,  by  the  liquor  in  thefe  arteries 
having  the  advantage  of  a  defcent,  while  that  in  the 
'reins  muft  rdmount  a  confideral^le  way  contrary  to 
its  own  gravity,  it  was  therefore  necefTary  that  a  part 
cf  the  length  of  the  neck  (liouM  be  fupplied  by  the 
length  of  the  jaws.  'J'hns  we  fee  horfes,  cows,  &:c. 
"who  have  no  octafion  for  opening  their  months  very 
wide,  yet  have  long  jaws.  Bull  dogs  indeed,  and 
fuch  animals  as  have  occafion  for  very  ftrong  jaws, 
muft  of  necellity  have  them  fhort;  becaufe  the  long- 
er they  are,  the  refinance  to  be  overcome  adls  with  a 
longer  lever.  Anotlier  exception  to  this  general  rule  is, 
fuch  animals  as  are  furnilhed  with  fomething  analogous 
to  hands  to  convey  their  food  to  their  mouths,  as  cats, 
apes,  ^c.  'J  he  teeth  of  this  creature  plainly  fliew  it 
to  be  of  the  carmvoroin  kind,  for  there  are  none  of 
them  made  for  grinding  their  food,  but  only  for  tear- 
ing and  dividing  it.  Even  its  poilerior  teeth  are  not 
formed  with  rough  broad  furfaces  as  ours  are;  but 
are  tnade  conliderably  Iharper,  and  prefs  over  one 
another  when  the  mouth  is  iliut,  that  fo  they  may 
take  the  firmer  hold  of  whatever  comes  betwixt 
them. 

The  tongue,  in  confequence  of  ih?  length  of  the 
jaws,  is  much  longer  than  ours;  and  as  this  creature 
feeds  with  his  head  ih  a  depending  poiture,  the  bolus 
"Wjould  always  be  in  danger  of  falling  out  of  the 
ttioutli,  y^ere  it  not  for  feveral  pro?nmences  placed 
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..moftly  at  the  root  of  the  tongue,  and  crooked  back- 
ward^  in  fuch  a  manner,  as  to  allow  any  thing  to 
prefs  eafily  dv)wn  to  the  jaws,  but  to  hinder  its  re- 
turn. In  fome  animals  who  feed  on  living  cre:^tures, 
thefe  up.der  hooks  are  ilill  more  confpicuous,  as  in 
feveral  large  fiflies,  where  they  are  almoil  as  large 
as  their  teeth  in  the  fore  part  of  their  mouth,  and  near 
,as  firm  and  ftrong. 

When  we  open  the  mouth,  ^e  fee  the  amygJals 
very  prominent  in  the  polterior  part  of  ir,  fo  that  it 
would  appear  at  firll-  view,  that  thefe  were  inconve- 
niently placed,  as  being  continually  expofed  to  inju- 
ries  from  the  hard  fuhitances  this  creature  fwallows  ; 
but  upon  a  more  narrow  fcrutins  we  find  this  pro- 
vj  led  for  by  tuo  7nem!)ranous  capfulte,  into  which  the- 
jo^mygdiUy  when  prefTed,  can  efcape  and  removW 
themlel.es  from  fuch  injuries. 

:  he  velum  peiuhdum  palati^^is  in  this  creature  con. 
.{iderably  longer  than  in  man,  to  prevent  the  food 
from  getting  into  his  nofe  ;  which  would  happen 
m 're  frequently  in  this  animal  than  in  man,  becaufe 
of  its  (ituation  while  feeding. 

,  In  this  fubjecfl:  there  s  no  uvula^  but  then  the  epU 
glottis f  when  preft  down,  covers  the  whole  r'lma  en-; 
tirely,  and  naturally  continues  fo ;  there  is  therefore 
a  ligament  or  rather  mufcle  that  comes  froiii  the  os 
hyoides  and  root  of  the  tongue  that  is  inferted  iota, 
that  part  of  the  epiglottis,  where  it  is  articulated  witl 
the  cricoid  cartiLige  which  ferves  to  raife  it  from  the 
JV/7W,  though  not  fo  flrongly  but  that  it  may  with  a 
imall  force  be  clapt  down  ag-jin.  If  then  in  all  Ibch 
animals  as  have  no  uvula,  the  epiglottis  is  fo  ordered 
as  to  be  capable  of  covering  the  riw^  entirely,  and, 
if  in  man  the  epiglottis  cannot  be  fox  preft  backwards 
and  downwards,  as  to  fhut  up  the  glottis  perfedly, 
but  leaves  a  fpace  that  can  be  exactly  filled  up  by  the 
uvula,  we  may  very  rcafonably  conclude  that  the  ufe 
of  this  part  is  to  fupply  this  deficiency  in  the  epi^ 
glottis^ 
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In  the  upper  part  of  the  phnrnyx,  behind  the  cri- 
Co:d  cartilage,  thofe  is  a  pretty  large  gland  to  be 
found,  which  ferves  not  only  for  the  reparation  of  a 
-mucous  liquor,  to  lubricate  the  bolus  as  it  palTes  this 
way,  but  alio  fupphes  the  place  of  a  vulve,  to  hinder 
the  food  from  regurgitating  into  the  mouth,  which  it 
would  be  apt  to  do  by  reafon  of  the  defcending  fitu- 
-ation  of  the  creature's  head. 

The  oefophigus  is  formed  pretty  much  in  the  fame 
way  as  the  human  ;  authors  indeed  generally  allege, 
jhat  quadrupeds  have  their  gullet  coti^pofed  of  a 
double  row  o{ fpiral fibres  deculTmg  one  another,  but 
this  is  proper  to  ruminating  animals,  'who  have  occa- 
fion  for  fuch  a  decuffation  o^  fibres.  The  adion  of 
•thefe  you  may  eafily  obferve  in  a  cow  chewing  her 
/cud. 

1  he  nofe  Is  generallv  longer  than  in  man,  and  its 
external  palfagje  much  narrover.  i  he  imernal 
ftructure  is  aHo  better  adapted  for  an  acute  fmelling, 
having  a  larger  convoluted  furface  on  which  the 
me)}7hrana  fchelderiana  is  fpread,  and  this  is  to  be  ob- 
.ferved  in  moft  quadrupeds ,  who  have  the  ojfia  fpongicftL 
commonly  large,  and  thefe  too  divided  into  a  great 
number  of  excefTively  fine  thin  IcmelU.  \  he  ele- 
phant, which  has  a  head  pretty  large  in  proportion 
to  its  body,  has  the  greateit  part  of  it  taken  up  \vit|i 
the  cavity  of  the  nole  and  frontal  fitnufiesy  which  lall 
extend  almoft  over  their  whole  head,  and  leaves  bui^ 
fmall  cavity  for  their  brains.  A  very  nice  fenfe  of  fmeU 
ling  was  not  fo  abfoiutely  necefiary  for  man,  who  has 
judgment  and  experience  to  diredt  him  in  the  choice 
of  his  food  ;  whereas  brutes,  who  have  only  their 
.fcnfes,  muil  have  thefe  of  neceflity  acute,  fome  having 
one  fenfe  in  greater  perfection  than  others,  according 
to  their  different  way  of  life.  We  not  only  conclude 
c  priori  from  the  large  expanded  membrana  fcheidem. 
riana  that  their  fenfe  of  fmelling  is  very  acute,  but 
we  find  it  fo  by  cows  and  horfes  diftinguiihing  fo 
readily  betwixt  noxious  and  wholefotne  herbs,  which 
they  do  principally  oy  this  fenfe. 
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•      The  external  ear  in  different  qtindrupeds  is   diffe- 
rently  framed,  but  always  calculated  to  the  creature's 
manner  of  life  :  In  lliape  it  commonly  refembles  the 
oblique  fedlion  of  a  cotie   from  near   the  apex  to  the 
bafis.     Hares  and  fnch  other  animals  as  are  daily  ex- 
pofed  to  infulrs  from  bealts   of  prey,  have  larae  ears 
•directed  backwards,  their  eyes  warning  them  of  any 
danger   before  ;    rapacious   animals,    on    the    other 
hand,   have    their   ears   placed  directly  forwards,  as 
we  fee  in  the  lion,  cat,  ^r.      \  he   flow  hounds  and 
other  animals  that  are  defigned  to  hear  moft  difHui^ily 
the  founds  coming  from  below,  have  their  ears  hang- 
ing downwards.      Man  again,  who  murt:  equally  hear 
founds  coming  from  all  quarters,   but  efpetially  liich 
as  are  fent  from  about  his  own  height,  has  his  exter- 
nal ear  placed  in  a  vertical  manner,  fomewhat  turned 
forward.     In  Ihort,  wherever  we  fee   a  fpecialiiy  in 
the   make    of  this   organ  in  any   creature,    we  fhall 
with   very   little  refiecftion  difcover    this   form  to  be 
more    convenient    for    that   creature    than   another. 
There  are  fome   differences   to  be  obferved   in    the 
flru(^ure  of  the  internal  ear  in  different  animals  ;  but 
we  know  fo  very  little  of  the   ufe  of  the  particular 
parts  of  that  organ  in  the  human  fubjed,  that  it  is  al- 
together  impoffible  to  alfjgn  reafons  for   thefe  varia- 
tions in  other  creatures. 

All  quadrupeds  have  at  the  internal  canthus  of  the 
-eye,  a  ftrong  firm  memhrnne  with  a  cartilaginous  edge, 
which  may  be  made  to  cover  fome  part  of  their  eye, 
■and  this  is  greater  or  lefs  in  different  animals,  as  their 
■eyes  are  more  or  lefs  expofed  to  dangers  in  fearching 
after  their  food  :  this  fnemhrana  niclitansy  as  it  is  cal- 
led, is  not  very  large  in  this  animal  ;  cows  and  horfes 
have  it  fo  large  as  to  cover  one  half  of  the  eye  like  a 
curtain,  and  at  the  fame  time  is  tranfparent  enough 
to  allow  abundance  of  the  rays  of  light  to  pafs 
through  it;  filhes  have  a  cuticle  always  over  their 
eyes,  as  they  are  ever  in  danger  in  that  inconftant 
element.  In  this  then  we  may  aifo  obferye  a  fort  of 
gradatiorii 
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All  quadnipeds  have   a    feventh  mufcle   belonging 
to  the  eye,  cdW^Afufpeufoyius,   It  furronnds  almoil  the. 
whole  optic  nerve,  and  is  fixed  into  thefclerotic  coat  as  the 
others  are  ;  its  ule  is  to  fuftain  the  weight  of  the  globule 
of  the  eye,  and  prevent  the  optic  nerve  being  too  much 
Itretched,  without  obliging  the  four  ftraight  mufcles 
to  be  iu  a  contiiinal  contra;.^ion,  which  would  be  in- 
convenient.      At  the  fame  time   this   inufcle   may  be. 
brought  to  afhft  any  of  the   other  four,  by  caufuig. 
one  particular  portion  of  it  to  atft  at  a  time. 

The  next  thing  to  be  remarked  is  the  figure  of  the 
pupil,  which  is  diiTerent  in  different  animals,  but  al- 
ways exactly  accommodated  to  the  creature's  way  of 
life.  Man  has  it  circular  for  obvious  reafdns  ;  an  ox 
has  it  tranfverfe,  to  take  in  a  larger  view  of  his 
food  ;  cats  again  have  theirs  fomewhat  perpendicular, 
(but  can  alter  it  pretty  much)  for  a  fmiilar  reafon, 
and  fo  of  the  reft  :  the  pupil  of  different  animals 
varies  in  widenefs^  according  as  the  internal  organs 
of  vifion  are  more  or  lefs  acute  ;  thus  cats  and  owls 
who  feek  their  prey  in  the  night,  or  in  dark  places,, 
(and  confequently  muft  have  their  eyes  fo  formed  as 
that  a  few  rays  of  light  may  make  a  lively  ijnpreffion 
on  the  retina),  have  their  pupils  in  day  time  contract- 
ed into  a  very  narrow  fpace,  as  a  great  number  of 
rays  would  opprefs  their  nice  organs,  while  in  the 
night  they  dilate  confjderably.  In  the  fame  way 
wlien  the  retina  is  inflamed,  a  great  number  of  rays, 
of  light  would  occaficn  a  painful  fenfation,  therefore 
the  pupil  is  contravftcd  ;  on  the  contrary,  in  dying, 
people,  or  in  a  beginning  aviaurofts,  it  is  greatly  di- 
lated, as  the  eyes  on  inch  occalions  are  very  difficultly 
affected,  and  as  it  were  infenfible. 

The  poilcrior  part  of  the  choroid  coat,  which  is 
called  tapetum,  is  of  different  colours  in  different  crea- 
tures. Oxen  feeding  mcitly  on  grafs  have  this 
membrane  of  a  green  colour,  that  it  may  reflect  upon 
the  retina  all  the  rays  of  light  which  come  from  ob- 
jeds  of  that  colour,  while  other  rays  are  obfcured  ;. 
thus  the  animal  fees  its  food  better  than  other  obieds. 
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Cats  and  ovh  have  their  tapetum  of  a  whitifli  colour, 
and  for  the  fame  reafonshave  the  f  upH  very  dilatable, 
and  their  organs  of  vifion  acute ;  and  we  Ihall  liisd 
that  all  animals  fee  more  or  lefs  diftiiidly  in  the  dark, 
according  as  their  tapetum  approaches  nearer  to  a 
white  or  black  colour.  Thus  dt^gs  who  have  it  of  a 
greyiih  colour  diftinguilh  objects 'better  in  the  night 
than  man,  vhufe  tapetum  is  dark  brown,  and  who,  I 
beheve,  fees  worft  in  the  dark  of  any  creature,  it 
being  originailv  defigned  that  he  Ihould  relt  from  all- 
Kinds  of  eiT.ployments  in  the  night  time.  'J  he  dif- 
ference then  of  the  colour  of  the  tapetum^  as  indeed  the 
fabric  of  any  other  part  in  different  creatures,  always 
depends  on  fome  particular  ad  antage  accruing  to 
the  animal  in  its  peculiar  manner  of  life  from  this  lin- 
gularity. 

We  Ihall  now  proceed  to  the  brain,  which  we  re.' 
liiark  in  the  firft  place  is  proportionally  much  ([nailer 
in  all  quadrupeds  than  the  human  i  he  reafon  of' 
"Which  may  be,  that  as  thofe  creatures  for  the  moft- 
part  feek  their  food  With  their  heads  in  a  depending 
pofture,  this  fn nation  viouki  make  it  very  inconve- 
nient for  the  brain  itlelf  to  fend  its  animal  fpirits  (or 
its  influence  aud  energy,  let  that  be  what  it  will) 
through  the  nerv^es,  io  that  it  was  neceffary  they 
(liould  be  fupplied  from  (omewhere  elfe,  and  confe- 
quently  tllere  was  no  reufon  for  the  brain  itfelf  be'n^ 
Of  a  great  bulk.  As  a  confirmation  of  this  theory, 
we  find  that  the  mterccjial  and  eight  pair  of  nerves, 
which  fcrve  the  vital  organs  in  the  human  body, 
take  their  origin  from  the  encepkciku^^'hich  in  quadra  . 
peds  come  moflly  from  the  thera  vcrtehmrum*  Again, 
there  was  no  fucb  occafion  for  fo  great  a  quantity 
of  t-rains  in  thofe  animals  as  in  man ;  feeing  m  them 
all  its  bnergy  is  employed  in  their  progrelhoi?,  while 
man  has  great  wafle  of  fpirits  in  the  e^-iercife  of  his 
reafon  and  intelle(flual  faculties.  And  befides  all  this, 
a  great  bulky  brain  would  be  inconvenient  to  thefe 
creatures,  in  fo  far  as  it  would  add  confide rably  to 
the  weight  of  the  hcad^  wh'ch  having  the  advantage 

of 
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a  long  lever  to  ad  wltli,  would  require  a  much  great- 
er force  to  fupport  it  than  now  it  does;  for  the  heads 
of  the  greateft  parts  of  quadrupeds  are  not  near  fo 
heavy  as  they  would  at  fight  feem  to  be,  from  the 
finus  frofitales  being  produced  a  great  way  upwards 
to  enlarge  the  organs  of  fmelling. 

The  pits  in  the  anterior  part  of  their  (kulls  are 
much  more  confpicuous  than  in  the  human  craniuin, 
which  may  be  occafioned  by  the  depending  pofture 
of  tbefe  creatures  heads,  while  they  gather  their 
food  :  The  brain  at  this  time  gravitating  much  on  the 
bones  while  they  are  as  yet  foft,  will  gradually  make 
imprelTions  upon  them  at  tbefe  places  where  it  rifes 
into  eminencies.  I'his  is  prevented  in  man  moitly  by. 
his  erecl  pofture. 

7  he  fn/:'!  is  not  near  Co  large  in  quadrupeds  as" 
in  man,  as  they  have  lutle  occafion  to  be  on  either 
.  fide,  and  the  two  hemifphcres  of  the  brain  are  in  a 
great  meafure  hindered  from  juftling  againft  one  an« 
other  in  violent  motions,  by  the  brain's  hifinuating 
itfelf  into  the  above-mentioned  pits. 

The  fecond  procefs  oflhe^/.r-^z  mater,  or  tentorium 
ccrehcllo  fv.perexparfuir,,  is  confiderably  thicker  and 
ftronger  in  moft  quadrupeds  than  in  man,  efpecially 
in  fuch  of  them  as  are  veiy  fwift  of  foot,  as  hares 
and  rabbits,  and  that  moft  when  they  are  old.  1  his 
membrane  is  generally  oflified^  that  it  may  the  more 
effeclually  keep  off  the  weight  of  the  fuperincumbcnt 
brain  from  the  cerehcilum  in  their  rapid  motions, 
which  otherwife  would  be  of  bad  confequence. 

The  olfaftory  nerves  are  very  large,  and  ji  it!  de- 
ferve  the  name  of  proccjjus  rnamlllaris  i  hty  are 
hollow,  and  donfifl  of  *a  medullar-^  and  churltibns 
fubllance,  and  at  firfl  fight  appear  to  be  antti.or 
ventricles  of  the  brain  produced;  but  in  man  they 
are  fmall,  and  without  any  difcernable  cavity.  'J  he 
reafon  of  this  is  pretty  evident,  if  we  conlid.r  how 
this  animal's  head  is  {ituated  ;  for  the  lymph  co  t..,u. 
ally  gravitating  upon  the  inferior  nar'  of  the  -ucmrlcles 
may  thus  elongate  and  produce  them  ;  But  iiom  iius 
D  3  very 
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very  inferior  part  the  olfaBory  nerves  rife,  and  are 
fent  immediately  through  the  oj  ethmoides  intr  the 
nofe.  Hence  the  antients  thinking  they  were  con- 
tinued hollow  into  the  nofe,  believed  they  were  the 
emunO^ries  of  the  brain  ;  in  the  brain  of  Iheep,  which 
by  its  tirm  texture  is  the  beft  fubje6t  of  any  for 
fearching  into  the  ftrndlure  of  this  part,  we  evidently 
fee,  that  the  name  of  the JJgmoid  cavities  was  very 
properly  applied  by  the  antients  to  the  lateral  ven- 
tricles of  the  brain,  wjiich  are  really  of  a  greater 
extent  than  they  are  ordinarily  painted  by  the  anato- 
miils,  reaching  farther  backwards  and  forwards  again 
under  the  fubllance  of  the  brain. 
•  The  nates  and  f(/ies  deserve  this  name  much  better 
here  than  in  the  humaw  body  with  refpe^l  to  each 
oiheT,  They  are  here  alio  of  different  colours,  the 
?jnt£S  being  of  the  colour  of  the  cortical ,  and  the  tejles 
of  the  mttlultary  fubitance  of  the  brain  :  V/hereas 
in  man  they  are  both  of  one  colour.  The  reafon  vi 
theie  differences,  and  others  of  the  like  nature  to  be 
met  with,  I  ihall  not  pretend  to  determine  ;  for  we 
have  hitherto  fuch  an  imperfefl  knowledge  of  the 
brain  itfelf,  that  v/e  are  entirely  ignorant  of  the  va- 
rious ufes  of  its  different  parts  ;  we  may  in  general 
conclude,  that  x\\t  varying  in  one  animal,  from  what 
it  is  in  another,  is  fitted  to  the  creature's  particular 
way  of  living. 

The  rste  ^niralnle  gaknl,  firuated  on  each  fide  of 
x\\Q  fella  tmekay  about  which  there  has  been  fo  much 
difpute',  is  more  remarkable  in  quadrupeds  than  in  the 
human  fubje«f>,  though  it  is  certainly  to  be  found  there 
too  ;  notsvithibnding  ieveral  anatomifts  have  denied 
its  exigence.  The  ufe  indeed  which  Galen  afcribes 
to  it  is  frivolous  and  not  well  grounded  ;  for  he  will 
have  \.\\\s  plexus  of  the  vefifels  ferve  for  checkitig  the 
Impetuofity  of  the  brain,  but  it  is  evident  this  cannot 
fee  the  ufe  of  it;  if  indeed  the  whole  carotid  artery 
had  fpliC  into  fuch  fmall  veiTels  as  compofe  this  net- 
work, the  motion  of  the  blood  would  cejtainly  have 
bsen  retarded  in  k  ;  but  this  is  not  the  cafe,  for  it 

only 
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only  fenJs  off  a  few  fmall  twigs  to  compofe  the  plexus 
at  its  entry  into  the  crahium,  and  the  branches  going 
out  from  this  fame  plexus^  are  diilnUured  to  the 
neighbouring  nerves :  Auiong  the  reft  it  gives  fome 
twigs  to  the  ophthalmic  branch  of  the  fitth  pair. 
It  is  this  diftribution  of  thefe  arteries  makes  it  io 
difficult  to  determine  whether  iTiere  is  a  communication 
betv\  een  the  intercoJJnl  and  that  nerve  ;  for  if  you 
difTefV  the  parts  in  a  recent  fubjecft:,  you  viould  at  Hrft 
view  affirm,  that  there  is  an  ana/Iouiofis  ;  but  when 
tlie  carotid  artery  is  inje^led,  and  the  plexus  filled 
with  the  fubtile  liquor,  thefe  branches,  which  for- 
merly feemed  to  be  nerves,  have  now  the  appearance 
of  arteries  by  the  vefTels  of  their  coats  bting  injected. 
1  have  been  at  great  pains  to  enquire  into  the  matter, 
but  could  never  poiitively  determine  if  there  is  fuch 
an  anaftomofis  as  is  defcribed  by  a  great  many  au- 
thors, and  fo  very  diliindly  delineated  by  Or  Lower 
in  Willises  treatife  of  the  nerves,  and  Mr  VicufTerr, 
only  it  feetns  mod  probable  froui  the  fympathy  ob« 
fervable  between  them  that  there  is  luch  an  anafio" 
mofis. 

fhe  {lru^51ure  of  the  brain  difiering  but  very  little 
m  all  qnndritpeds^  it  will  be  needliefs  to  examine  k  in 
any  other. 


The  Aiiatoifiy  of  a  C<j^, 

THE  noxt  fpecies  of  quadrupeds  we  propofed  to 
confider  was  the  ruminant  kind,  of  which  vre 
have  an  example  in  a  cow,  and  accordingly  ihali 
take  \.\\t  foetus  of  the  animal  in  utero,  that  ue  may 
firft  remark  fome  things  that  are  peculiar  to  it  in 
that  Itcite,  and  afterwards  proceed  to  examine  its 
vfcera  as  a  riruinant  animal ;  firft  then  as  a  f(etus  : 
i  he  form  of  a  cow's  uterus  differs  from  the  human 
in  having  two  pretty  Large  cormia.  This  is  coimr»on 
to  it  with  other  brutes,  for  a  bitch  has  tw©  long 
cortnia  uteri',  but    thefe  again  differ  (a^  being  rmkU 
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parous  and  uniparous)  m  this,  that    in  the   bitch's  <fer- 
nua  the  foe/i4s*s  are  contained,   whereas  here  there  is 
only  part  of  die  faufidh/es,  being  moftly  the  alla?itois. 
with  the    included  liquor.     The  mufcular   fibres  of 
the   uterus  are  more   eaiily   difcovered  ;   its    internal 
furface  has  a   great  number  of  fpungy,  oblong,  pro- 
tuberant, iJ,landular  bodies  fixed  to  it  by  a  fine  meiji. 
brane  :  Thefe    are  compofed  of  feveral   large  vefTeb 
of  the  uterus  terminating  here,  i  hefe  are  veryfrnaii^.^nd 
fometimes  not  to  be  obferved  at  all       In  an  impreg* 
nated  uterus  we  can  eafily  prefs  out  of  them  a  chylous 
mucilaghiGHs    liquor  ;   they  are    compofed  of  a  great 
many  proceiTes  or  digltuliy  and  deep  caverns  anfwer- 
hig  to  as  many  prccefTes  and  caverns  of  the  placenta,. 
Their    refemblance    has    occaiioned    the    name    of 
papilU  to  be  given  them,  and  hence  it  was  that  Hip- 
pocrares  was  induced  to  believe,  that  \.\\e  foeius  futk'd 
in  utei'o.     It  is  not  eafy  to  determine,  whether  the 
uterus  gYov:s  thicker  er  thinner  in  the  time  of  geffation* 
The   membranes  it  is  plain  (by  the  flretching  of  the 
parts)  muftbe  made  thinner,  but  then  it  is  as  evident,, 
that  the  vefFels  are  at  that  time  enlarged,  upon  which 
principally  the    thicknefs  of  any    part   depends  ;   fo  ^ 
there  feems  to  be  as  much  gained  the  one  way,  as  lofl:. 
the  other.     The  os  uteri    is  entirely   fhut    up   by  a 
glutinous  mucilaginous  fubftance,  that  is  common  to^ 
the  females  of  all   creatures  when  with  yOung ;  by, 
this  the  external  air  is  excluded,   which   would  foon^  ' 
make  the  liquors  corrupt;  it  alfo  prevents  the  inflam- 
mation of  the  membranes,  and  the  hazard  of  abortioi%.  ; 
By   this  means  alfo  the  lips  of  the    won)b    are    kept 
from  growing  together,  whith  otherwife  they  would 
certainly  at  this  time  do.     There  are  mucous  glands 
placed  here  to  fec^rn  this^Av/^«,  which  on  the  break- 
ing of  the  memhranes  with  the  contained  waters  make 
^JapQ  that  lubricates  and  wafhes  the  parts,  and  makes. 
them  eafily  yield.     The  firlt  of  the  proper  iuvolucra ■ 
of  the  foetus  is  the  clarion. 

'.  -  The  chorion  is  a   pretty  flrong   firm  memhraney   on 
whofe  external  furface  are  difperied  a  great  manv  red 
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flefhy  bodies  of  the  fame  nuir.ber,  fize  and  ftriKflure 
with  xhe  pnp':l!£y  with  which  rhey  are  nuit;  ally  in- 
dented. They  have  bet-n  called  ccty!edones  from 
xcry^jj  cavity.  This  is  greatly  difjuued  by  fome  as 
a'  name  very  improper,  but  1  thii^k  without  reafon, 
iiQce  the  farface  that  is  connected  to  the  papilla'  is 
concave,  though  when  feparaied  it  appe  ts  rather 
convex.  To  fiiun  all  diipute,  they  ra.iy  be  called 
properly  enough  placentuU^  fince  they  ferve  the  fame 
ufe  as  the  placenta  in  women.  The  feparation  of 
thefe  from  the/>  'pilla  without  any  dilaceration  feeras 
to  prove  beyond  .;  rep] v.  tliat  there  can  be  here  no 
anajloniofes  betv.  ixr  the  vefTels  ;  on  their  coats  run  a' 
great  number  of  vefltls  that  are  feni  to  the  feveral/nX?. 
ce7itul(ey  on  the  external  fide  next  to  the  uteru-j;  where- 
as in  creatures  that  have  Lut  one  placenta^  as  in  the 
human  fubjec^,  cats,  dogs,  i^c.  the  adhelion  is: 
fomewhat  firmer  :  The  p!acent£  are  iikewife  joined  to. 
the  papilla  in  the  cornua  uteri.  We  Ihall  next  give 
the  hiltory  of  the  allantois. 

This  is  a  fine  tranfparent  membrane  contiguous  to 
the  former.  It  is  not  a  general  invclucr-um  of  the 
foetus  in  the  mother,  for  it  covers  only  a  fmall  part 
of  the  amnios :  It  is  niodly  lodged  in  the  cornua  ute» 
ri.  In  marcs,  bitches  and  cats  it  furrounds  the. 
amnios,  being  every  where  interpofed  betwixt  it  and; 
the  chorion.  In  flieep  and  goats  it  is  the  fame  as  in 
this  animal  ;  and  in  fwine  and  rabbits  it  covers  ftill 
Kfs  of  the  amnios,  'Ihis  fac  is  probably  formed  by 
the  dilatation  of  the  urachus,  which  is  connected  at 
its  other  end  to  the  fundus  of  the  bladder,  through 
which  it  receives  its  contents,  and  the  membrane  is; 
doubled  at  the  extremity  of  t!>e  canal  to  hinder  the^ 
return  of  the  urine  back  into  the  bladder.  Its  vef-. 
fels  are  excellively  fine  and  few,  and  we  cannot  force 
an  injected  liquor  farther  tl  an  the  beginning  of  this 
coat.  This  membrane  is  fo  far  analogous  to  the- 
cuticula,  as  not  to  be  liable  to  corruption,  or  eafily 
irritated  by  acrid  Hquurs.  I  he  exiftence  of  this 
menibrancxiy  women  has  been  very  warmly  difputed  on 

both 
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both  {jdes  :  Thofe  who  are  againfl  its  exidence  de- 
ny they  could  ever  find  it,  and  allowing  it  were  fo, 
allege,  that  fince  the  urachus  is  impervious,  as  ap- 
pears by  our  not  being  able  to  throw  liquors  from 
the  bladder  into  it,  or  vice  lerfa^  it  cannot  ferve  the 
ufe  that  is  agreed  by  all  it  does  ferve  in  beafts,  and 
therefore  in  the  huinan  body  there  is  no  fuch  thing  : 
But  if  we  confider  on  the  other  hand,  that  firft 
there  feems  to  be  the  fame  necelTity  for  fuch  a  refer- 
Toir  in  man  as  in  other  animals  Secondly,  that 
we  aciually  find  urine  contained  in  the  bladder  of 
the  hvwmn  foetus .  Thirdly,  that  urine  ,has  been  e- 
vacuared  at  the  navel  when  the  urethra  was  flopped, 
which  urine  withont  this  conduit  would  have  fallen 
into  the  cavity  of  the  abdomen.  Fourthly,  that  mid- 
wives  do  generally  remark  two  different  forts  of  wa- 
ters co.ne  away  at  the  time  of  birth.  And,  laflly, 
that  Dr  Littre  and  Dr  Hale  have  given  in  this  me7n' 
hrane  of  an  human  fubje^l  with  all  the  other  fecun* 
dines  curiouily  prepared,  the  one  to  the  Royal  Aca- 
demy at.  Paris,  the  other  to  the  Royal  Society  at 
London,  by  which  focieties  their  refpedive  accounts 
are  attefted,  not  to  mention  Verheyen,  Heifter, 
Keil,  isfc.  who  affirm  their  having  feen  it,  and  Mr 
Albinus,  that  famous  anatomift,  profelTor  at  Leyden, 
ihows,  as  I  am  told,  to  his  college  every  year  a  pre- 
paration of  it.  On  all  thefe  accounts  I  muft  own, 
that  it  feems  moft  probable  to  me  there  is  fuch  a 
membrane  in  the  human  body,  although  in  four  bo- 
dies I  purpofely  difledled,   wherein   1  was  affiflt'd  by 

a  very   accurate    anatomiit,  Dr   S — r,   I  could 

not  obferve  any  fuch  thing;  however,  I  would  ra- 
ther accufe  my  own  want  of  ftcill,  than  doubt  the 
truth  of  relations  fupported  by  fuch  authentic 
vouchers. 

The  third  proper  integument  of  the/^////  is  the  ^w- 
mos ;  it  is  thinner  and  firmer  than  the  chorion  \  it. 
has  numerous  ramifications  of  the  umbilical  vefTels 
fpread  upon  it,  the  lateral  branches  of  which  fepa^ 
r^te  a  liquor  into  its  cavity.  This  is  the  proper  li- 
quor 
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q'jor  of  the  amnios,  which  at  firft  is  in  a  fmall  quan- 
tity, afterwards  encreafes  for  fome  months,  then 
again  decreales  ;  and  in  a  cow  near  her  time  the 
qunntity  of  this  hquor  is  not  ahove  a  pound.  This 
incmhraue  does  not  enter  the  corntia  uteri  in  this  crea- 
ture ;  but  for  what  further  relates  to  the  ftruclure 
of  the  involucra,  with  the  nature  of  the  liquors  con- 
tained in  thetn,  I  niuft  refer  to  the  fecond  volume 
of  medical  efTays,  from  page  121,  where  you  have 
the  Uini  of  all  we  know  of  this  matter. 

There  are  here  two  veii(£  umbU'cnL'Sy  and  but  one 
in  the  human  fubjecl,  becaufe  the  extre  .le  branches 
commg  fro:n  the  feveral  plarentuU  could  not  unite 
fo  loon  as  they  would  have  done  had  they  come  all 
from  one  cake,  as  in  the  human. 

There  is  a  fiiiall  round  fle/liy  body  that  fwims  in 
the  urine  of  this  creature,  mares,  hfc.  called  cuticU' 
la,  which  is  the  hypoviienes  of  the  ancients.  Several 
idle  opinions  aiid  whims  have  been  entertained  as  to 
its  uft',  but  that  feems  to  be  {till  unknown,  or  how 
it  is  generated  or  nourifhed,  for  it  has  no  conned:ion 
with  the  feet  us  or  plirentuU. 

Having  thus  confidered  the  feveral  Involucra  of 
this  animal  in  a  fxtus  ftate,  let  us  next  oMerve  the 
fpecialitics  in  its  mternal  {Imcture  peculiar  to  a  fastus, 

1  he  uml'i  ical  \ein  joins  iheverm  portarum  in  the 
capfula  glJjAiiana  without  fending  off  any  brandies 
as  it  does  in  the  human  fu^^jed.  'i  his  vein  foon 
after  ijirth  turns  to  a  ligament,  yet  there  are  fome 
inllances  where  it  has  remained  pervious  for  feveral 
years  after  birth,  and  occafioned  an  hemorrhage. 
We  may  next  obferve  the  (Juct  called  canal's  veuofus^ 
going  ftreight  from  the  capfula  glijjoniafia  to  the  vena 
cavcj  ;  this  turns  alfo  afterwards  to  a  ligament.  The 
•umbilical  arteries  fife  at  acute  angles  from  the  inier- 
nal  iliacs,  wl>a fever  fome  may  fay  to  ihe  contrary  j 
Thefe  alfo  becc:ne  impervious, 

1  he  pul  nonary  artery  coming  from  the  right  ven- 
tricle  of  the  heart,   divides   into   two,  the   fmalleft 

called 
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called  canalis  arterhfus  opens  into  the  defcending  aor* 
■  ta  ;  the  other  divides  into  two,  to  ferve  the  lungs 
on  each  fide.  The  foramen  vi-ale  is  plated  in  the  par- 
tition betwixt  the  right  and  left  auricles.  At  the 
•edge  of  this  hole  is  fixed  a  membrafie,  which  when 
much  ii retched  will  cover  it  all  over,  but  more  eafi- 
'!y  yields  to  a  force  that  ads  from  the  right  auricle 
to  the  left,  than  from  the  left  to  the  right.  Af- 
ter what  has  been  faid  we  may  ealilv  uuderftand 
how  the  circulation  is  performed  in  a  fcrtcis.  The 
blood  being;  brought  from  the  placenta  of  the  mother, 
is  thrown  into  the  c^;5/?///^  g//^//^;/^,  where  it  is  in- 
timately blended  with  the  blood  in  the  vena  porta^ 
rum  :  then  part  of  this  blood  goes  diredly  into  the 
I'eni  cava  by  the  diiEius  venofus^  the  reft  pafTes 
through  the  iiver.  Firft  then,  the  whole  is  fent 
from  the  vena.carja  into  the  right  auricle^  from  whence 
part  of  it  is  icm  by  the  foramen  ovale  into  the  left 
auricle y  the  reft  paffes  into  the  right  ventricle,  then 
into  the  pulmonary  artery,  then  the  greateft  Ihare 
it  receiver  is  fent  immediately  into  the  defcending 
aorta  by  the  cafialis  arterhfus^  and  the  remainder 
circulates  through  the  lungs  and  is  fent  back  by  the 
-pulmonary  veins  into  the  left  auricle^  which  with  the 
blood  brought  there  by  the  foramen  ovale  is  fent  into 
the  left  ventricle,  from  v/hence '  it  is  driven  by  the 
^orta  through  the  body.  The  great  defign  of  this 
■mechanifm  is,  that  the  whole  mafs  of  blood  might 
not  pafs  through  the  collapfed  lungs  of  the  fwtus^ 
but  that  part  of  it  might  pafs  through  the  foramen 
ovale  and  cajialis  artcriofus  without  circulating  at  all 
through  the  lungs. 

This  was  the  opinion  that  univerfally  prevailed 
till  the  end  of  the  laft  century,  when  it  was  violent- 
ly oppofed  by  Monfieur  Mery,  who  is  very  fingular 
in  Teveral  of  his  opinions.  He  will  not  allow  that 
the  foramen  ovale  tranfmits  blood  from  the  right  to 
the  left  auricle,  but,  on  the  contrary,  from  the  left 
to  the  right,  and  that  for  no  other  reafon  but  be* 
caufie  he  obfierved  the  pulmonary  artery  in  a  foetus 

longer 
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longer  than  the  aorta  :  Mr  Winflow  endeavours  to 
reconcile  thefe  two  opinions,  by  faying  the  blood 
may  pats  either  way,  and  that  it  is  here  as  it  were 
blended  ;  his  reafon  is,  that  on  putting  the  heart  in 
water,  the  foramen  o^oale  tranfmits  it  any  way.  Mr 
Rohault,  pVofclI'or  of  anatomy  at  I'urin,  and  for- 
merly one  of  Mery's  fcholars,  ftrongly  defends  his 
ma(ter  and  criiiiiles  Mr  Winflow.  What  he  princi- 
pally builds  on  is  the  appearance  this  forcuncn  has  in 
fome  dried  preparaiious  :  This  Mr  Winflow  won't 
allow  ,as  a  j)rouf.  After  all  I  remain  in  the  com- 
mon opinion,  and  that  for  the  following  realbns: 
Firfl,  the  pulmonary  artery  being  hrger  figi^.ifies  no- 
thirg,  fince  its  co,its  are  not  only  thinner,  and  will 
be  more  eaiily  diflended,  but  alio  the  refiltance  to 
the  blood  in  the  puim:narj  crtery  from  the  col- 
lapfed  lungs  is  greater  than  the  reliltance  to  the 
blood  in  the  aorta.  Secondly,  if  we  fliould  allow 
any  of  thefe  two  uncommon  oj>inions,  we  lliould 
Lave  the  right  ventr'cle  vaitly  more  capacious  than 
the  left  ;  for  if  we  fuppofe  the  pramen  ovate  to  be 
capable  of  tranfmitting  one  half  of  the  whole  mafs 
of  blood  in  any  given  timCj^  and  the  arteriofus  as 
ni'Jch  in  the  fame  time,  then  you'll  hnd  that,  accor- 
ding to  Mr  Mery's  opi.iior,  the  \vhole  mafs  of  blood 
being  driven  from  the  right  ventricle  into  the  pul- 
monary artery,  one  third  pafles  by  the  caiuilis  arierU 
ofus  into  the  defcending  aorta,  two  thirds  pailing 
through  the  lungs  and  returning  into  the  left  auriclcy 
one  half  of  It,  or  one  third  of  the  whole  maf ,  pafTes 
by  the  fir  amen  ovale  into  the  right  auricle,  and  the 
other  or  the  lalt  third  will  be  fent  into  the  left  ven- 
tricle, and  thence  expelled  into  the  aorta,  which 
thjrd,  with  that  fiom  the  pulmonary  artery  by  the 
caualh  artericfus,  circulating  through  the  body,  arc 
returned  unto  the  right  auricle,  \^here  n  eeting  v/ith 
the  other  third  from  the  foramei  cvuL'y  with  it  are 
fent  into  the  right  ventricle  to  undergo  the  fame 
courfe.  Thus  the  whole  mals  is  expelled  by  ihe 
right  vemricle  and  only  'ne  third  by  the  left.  If 
E  this 
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was  the  cafe,  why  is  not  the  right  ventricle  three 
times  as  large  and  flrong  as  the  left  ?   Then  if  accor- 
ding to  Mr  Window's  fyllem  ihe  foramen  ovale  tranf- 
mits  equal  quantities  from   both  auricles,  x\\\s  comes 
to  the  fame  as  if  there  were  x\o  foramen  ovale  at  all ; 
that  is  to  fay,  the  v\hole  mafs  going  from  the  right 
auricle  into  the  right  ventricle  and  pulmonary  artery, 
one  third  of  the    whole   mafs  pafles  into    the  aorta 
through  the  canalis  arterifus^  the  other   two    thirds 
paihng  through  the  lungs  return  to  the   left  ventri- 
cle and  auricle,  to  be  fent  through  the  canalis  arteri- 
ofus  to  the  right  ventricle  to  undergo  the  fame  fate  •' 
thus  the  right  ventricle  expels  the  whole  mafs,  the 
left  only  one  third  ;  but  if  according  to  the  common 
opinion  we  fuppofe  the  foramen  ovale  to  convey   the 
blood  from  the  right  to   the   left  auric-ley  then   one 
third  pafTes  this  way  into  the  left  ventricle,  the  other 
two  thirds  are  fent  by   the  right  ventricle  into  the 
pulmonary  artery,  from  whence    one  third  pafTes  by 
the    canMis  arteriofus  into  the   aorta   defcendensy  the 
other  third  circulates  through  the  lungs,  and  is  re- 
turned into  the  left  ventricle,  where  meeting  with 
that  from  the  foramen  ovale  is  with  it  expelled  into 
the  aorta,  and  with  the  one  third   tranfmitted  by  the 
canalis  arteriofus  reiurns  into  the  auricle  to   run   the 
fame  race  as  iiefore.      Thus  we   conclude    that  two 
thirds  are  expelled  by  each  ventricle  and   the  whole 
circulates  through  the  body  ;  and   hence  they  come 
to  be  of  pretty  equal  dimenfions.     In  nil  this  calcu- 
lation  I  have  had  no   regard  to  the  blood  difcharged 
from  the  umbilical  vefTels  ;   but  the  greater  quantity 
returned  by  the  veins,  than  fent  out  by  the  arteries, 
ilill  argues  for  the  common  opinicn. 

The  kidneys  in  the  fijctus  are  compofed  of  diffe- 
rent lobes,  which  ferves  to  give  us  an  idea  of  the 
kidneys  being  a  congeries  of  different  glands  ;  thefe 
lobes  being  kept  contiguous  by  the  external  ifum- 
bra?ie  are  prefTed  \}y  the  other  vifcera    till   at  length 

thfy  unite. 

We 
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We  corae  now  to  confider  the  creature  as  a  rumi- 
nant animal.  There  are  no  dentes  imifores  in  the 
upper  jaw,  but  the  gums  are  pretty  hard,  their 
tongue  rough,  and  they  Tupply  this  defeat  by  wrap- 
phig  their  tongue  roand  a  tuft  of  grafs,  fo  prefTmg 
it  agairdr  the  upper  jaw  keep  it  ftretched,  and  cut  it 
with  the  teeth  of  the  under  jaw  ;  then,  without 
chewing,  throw  it  down  into  the  oefopkagus,  which, 
in  thefe  creatures,  conlifts  of  a  double  row  of  fpiral 
fibres  deculTiting  one  another.  All  animals  which 
ruminate  muft  have  more  ventricles  than  one,  fome 
two,  fome  three,  our  prefent  fubjedt  has  no  lefs 
than  four.  The  food  is  carried  directly  down  into 
the  firft,  which  lies  upon  the  left  fide  and  is  the 
largeit  of  all  ;  it  is  called  ycc-^-^  ventrlculus y  and 
xo<A<«  by  way  of  eminence.  It  is  what  is  called  by 
the  general  name  of  paunch  by  the  vulgar.  1  here 
are  no  ruga  upon  its  internal  furface  ;  the  food,  by 
the  force  of  its  mufcular  coat,  and  the  liquors  pour- 
ed in  here,  is  (ufficiently  macerated,  after  which  it 
is  forced  up  hence  by  the  cejlphagus  into  the  mouth, 
and  there  it  is  made  very  fmall  by  mailication  ;  this 
is  what  is  properly  called  chewing  the  cud  or  rumi- 
nation ;  after  this  it  is  fent  down  by  the  gullet  into 
the  fecond,  for  the  cefophagus  opens  indifferently  into 
both  ;  however  the  creature  has  a  power  to  dire<ft 
it  into  Vvhich  it  will.  J^ome  tell  us  that  the  drink 
goes  into  the  fecond,  but  that  might  be  ealily  deter- 
mined by  making  them  drink  before  flaughter  ;  the 
fecond  Itomach,  which  is  the  anterior  and  fmalleft,  is 
called  «:>c^J:pa>vo5  reticulum,  the  houncty  or  hinges-hood. 
It  conliils  of  a  great  number  of  cells  on  its  internal 
furface  of  a  regular /)£/2.\/^c;'d/ figure,  like  to  a  honey- 
comb. Here  the  food  is  farther  macerated,  from 
which  it  is  protruded  into  the  third,  called  ix^^voq  or 
omafum^  vulgo  the  nianyplus ,  becaufe  the  internal 
furface  riles  up  into  a  gn-at  many  plicce  or  folds,  and 
Jlratum  fuptr  Jiratum,  according  to  the  length  of  this 
ilomach.  Some  of  thefe  pl'ic^  are  further  produced 
into  tlie  ftouiach   than  others,  /.   e,    tirit    two  lon^i 

2  ones 
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ones  on  each  dele,  and  within  thefe,  two  Ihorter 
in  the  Biiddle,  is*c,  I'here  are  feveral  glands  in  this 
ftomach  which  is  next  to  the  xctxtx  in  bigaefs,  and 
from  this  ir  pafTes  into  the  fourth,  Vvhole  names  are, 
Tiwr^o'j  ahomafumy  cailk,  or  the  red,  which  is  the 
name  it  commonly  has  hecaufe  of  its  colour.  Cni/Ie 
fignifies  curdled,  and  hence  the  French  have  given 
that  as  a  name  to  this  fourth  ftomach,  hecaufe  any 
roilk  that  is  taken  down  by  young  calves,  from  the 
long  remora  it  makes  here,  turns  acid  ;  and  by  the 
remains  of  the  milk  before  taken  down  affifting,  it 
is  curdled.  It  is  this  fourth  ftomach  with  the  milk 
curdled  in  it,  that  is  commonly  taken  for  earning  of 
milk  (as  they  call  it),  but  after  the  hile  znd  pancreatic 
juice  enter,  this  coagulation  is  not  to  be  found  which 
ihews  the  ufe  of  thefe  hquors.  Tliere  are  other 
creatures  that  ufe  the  fame  food,  that  have  not  fuch 
a  mechanifm  in  their  digeflive  organs  ;  horfes,  afles, 
l^c,  have  but  one  (lomach  where  grafs  is  macerated, 
and  a  liquor  for  their  nouriihment  extracted,  and 
the  remainder  fent  out  by  the  ajius  very  little  alter- 
ed. From  this  drfFerent  flru<5lure  of  the  {lomach  in 
thefe  creatures,  a  ruminant  animal  will  be  ferved 
with  one  third  lefs  food  than  another  of  equal  bulk ; 
grafters  are  fufRciently  acquainted  with  this.  The 
reafon  is,  that  ruminating  animals  have  many  and 
ftrong  digeftive  organs  ;  all  their  food  is  fully  prepar- 
ed and  almoll  wholly  converted  into  ch^hy  but  a 
horfe's  (lomach  is  not  fitted  for  this,  fo  that  they  re- 
quire a  much  greater  quantity  of  food  to  extrafl 
the  fame  nouriflimcnt. 

The  guts  of  thefe  creatures  are  of  a  confiderahfe 
length  in  proportion  to  the  bulk  of  the  animal's  body, 
and  this  confirms  what  we  fdid  formerly  on  thefubje(^t 
of  the  intejlines  of  a  dog,  wz.  that  the  length  and 
capacity  of  the  guts  were  different  in  different  ani- 
mals  according  to  the  nature  of  their  food. 

The  ditodeniim  is  formed  here  much  the  fam.e  way 
as  in  a  dog,  and  the  general  intention  kept  in  view 
with  regard  to  the  niixture  of  the  h'lk  and  pamrea- 
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tic  iy-fiph.  The  great  guts  here  hardly  deferve  that 
name,  their  diameter  difFering  very  little  from  that 
of  th&  fmall  ones  ;  but  to  compenfate  this,  they  are 
much  longer  proportionally  than  a  dog's  are,  being 
convoluted  in  the  fame  way  as  the  fmall  -guts  are. 
The  cdcum  is  very  large. 

'\\\t  fyhm  differs  not  much  either  in  figure  cr  fi- 

tuation  from  that  of  a  dog's,  but  it  is   a   little  more 

firmly  fixed  to  the  diaphragm,  there  not  being  here 

fo  much  danger   of  this  vifcus^s   being  hurt  in  the 

flexions  of  the  fp'me. 

1  he  liver  is  not  fplit  into  fo  Tn^^x^y  lobes  in  this  crea- 
ture as  cither  in  a  man  or  dog,  which  depends  on 
the  fmall  motion  this  creature  enjoys  in  its  fpine, 
which  made  fuch  a  divifion  needlefs  ;  This  alfo  con- 
firms what  I  formerly  advanced  on  this  head. 

Their  vefica  urinaria  is  of  a  pyramidal  fhape,  and 
hat  fcarce  any  inn fcular fibres.  It  is  very  large  and 
membranaceous,  for  the  urine  of  thefe  creatures  nor 
being  fo  acrid  as  that  of  carnivcrtus  animals,  there 
was  no  fuch  occafion  for  expelling  it  fo  foon. 

"1  his  creature  is  provided  with  a  loofe  pendulous 
fcrotian,  and  confequently  with  veficula  femimiles, 
1  he  female  organs  differ  from  thofe  of  a  bitch, 
moftly  as  to  the  form  of  the  cornua  uteri,  which  are 
here  converted  in  form  of  a  fnail.  In  this  and  all 
uniparous  animals  they  contain  only  part  of  the  fe- 
cundifies,  but  in  bitches  and  other  multiparous  animals 
they  run  l^reight  up  in  the  ahdcmen,  and  contain  the 
yb?//^y  themfelves. 

'i'he  fitnation  of  the  heart  is  pretty  m-jch  the 
fame  with  that  of  a  dog,  only  its  point  is  rather 
iharper  ;  in  us  the  heart  beating  continually  againfb 
-the  ribs,  and  both  vetitridcs  going  equally  far  dowji 
to  the  confiitution  of  the  apex  it  is  very  obtufe,  but 
here  the  ap^x  is  made  up  only  of  the  left  ijcniriclcy  fo 
is  more  acute. 

The  aorta  in  this  creature  is  juftly  divided  into  a- 

fcending  and  defcending,    though  this    divifion  is  i!I 

founded  either  in  a  dog  or  man,  and  it  has  certainly 
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been  from  tliis  fubjecl  that  ihe  older  anatomiih  took 
their  defcriptionj,  v.hen  they  made  this  divifion  ;  for 
here  the  aorta  divides  into  two,  the  afcending  and 
defcending  ;  the  defcendinp;  runs  upwards  or  for- 
wards, according  to  their  pofture,  for  two  or  three 
inches,  before  it  gives  off  the  Mt  fuhc /avian,  and  (fill 
an  inch  or  more  before  the  right y/z/r/rtT'/.?;;  comes  o!F, 
and  yet  fomewhat  further  before  it  divides  into  the 
%\\o  caro.'ids,  fo  that  the  vtiTe's  tliat  go  to  the  ante- 
rior extremity  of  the  right- fide,  do  Uill  keep  longer' 
in  a  common  truuk  wiih  the  carotids  than  thofe  on 
the  left. 


Of  Fowls  In  genera!', 

THE  next  clafs  of  animals  we  come  to  confider, 
are  the  feathered  kind  ;  which  are  divided  in- 
to the  Gra/iivorous^nd  d-rnivGrous.  But  before  we 
go  on  to  confider  the  fpecialties  in  the  vifera  of  each 
kind,  we  rauft  obfene  what  both  fpecics  agree  in. 

Fowls  have  a  particular  covering  of  feathers  dif- 
ferent from  all  other  creatures,,  but  exadrly  well  fuited 
to  their  manner  of  life  ;  for  it  not  only  prore<^t3 
them  from  the  injuries  of  the  weather,  but  ferves 
them  in  their  progrcfTion  through  that  thin  aerial: 
element,  they  are  for  the  moll  part  employed  in  ;. 
and  as  fome  fowls  liv-e  much  in  the  water,  their 
feathers  being  continually  beiVneared  with  an  oily 
liquor,  keeps  the  water  from  foaking  into  their  Ikins, 
'A\\i\  fo  prevents  its  bad  effeds,  which  it  would  in- 
fallibly otherwile  produce. 

Fowls  have  the  ftrongeft  mufcles  of  their  whole 
body  inferted  into  their  wings;  whence  by  the  way 
we  may  obferve  that  it  is  altogether  impof- 
fible"  for  man  to  buoy  himfelf  up  into  the  air  like  birds, 
even  though,  he  had  propermachines  in  place  of  wings, 
unlefs  he  were  likewile  provided  v/iih  mufcles  Itroiig 
enough  for  moving  them,  which  he  has  not.  In  the 
Lftxt  place  iheir  win^s  are  not  placed  in  the  middle 

of 
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of  their  bodies,  but  a  good  deal  further  forwards, 
whence  it  would  at  firft  view  appear  that  their  heads 
would  be  ere(ft,  and  rheir  poderior  parts  moft  de- 
pending, when  raifed  in  the  air  ;  but  by  itretching 
out  tiieir  heads,  which  acl  upon  the  lever  of  a  long 
neck,  they  alt?r  their  center  of  gravity  pretty  much, 
and  alfo  by  filling  the  facs  or  bladders  in  the  infide 
of  their  abdowen,  \\irh  air,  and  expanding  their  tail, 
they  come  to  make  the  pofterior  part  of  ihcir  bodies 
conliderably  higher,  and  thus  they  fly  with  tJieir  bo- 
dies near  in  an  horizontal  fituation.  Hence  we  find, 
that  if  tlieir  necks  are  kept  from  being  Wretched  out, 
or  if  you  cut  away  their  tails,  they  become  incapable 
of  flying  any  confiderable  way.  1  he  largenefs  of 
the  wings  in  different  fowls  varies,  according  to  the 
occafions  of  the  creature.  Thus  birds  of  prey,  who 
mu(t  fly  a  confiderably  way  to  provide  their  food, 
have  large  ftrong  wings;  whereas  domeftic  birds, 
wlio  find  their  nouriihment  almolt  every  where,  have 
very  ihort  and  but  fmall  wings.  The  beft  account 
of  the  manner  of  progreflion  of  fowls,  is  given  by 
Aifonfus  Borellus,  in  his  treaufe  J^'e  Motu  Aniaia- 
lium,  and  in  the  Religio-is  Phdofopher  we  have  Bo- 
relh's  dodrino  flrippeJ  pretty  much  of  it*  niatl)eraa- 
tical  form.  The  pofterior  entremities  are  fo  fuuated 
as  to  m^ke  us  ac  firft  tliink  they  would  be  in  conti- 
nunl  hazard  of  falling  down  forwards  v/hen  they 
walk,  but  this  is  prevented  by  tlieir  holding  up  their 
lis  ds  and  necks,  and  when  they  have  occafion  for 
climbing  up  a  fteep  place,  they  rtretch  out  their  heads 
and  necks  forwards.  Ihus  we  may  obferve  a  goofe  en- 
tering a  barn-door,  where  generally  there  is  an  af» 
cending  ftep,  to  ftrerch  out  its  neck,  which  before 
was  raifed,  and  incline  its  body  forwards ;  this  is 
laughed  at  by  the  common  people,  who  nlcribe  it  to 
a  piece  of  folly  in  the  goofe,  as  if  afraid  of  knockiug 
its  head  againft  the  top  of  the  door. 

Carnivorcus  animals  are  provided  with  ftrong 
crooked  claws  for  the  catching  their  prey ;  water 
fowls  ufe  them  for  fwimming,  and  principally  for  this 
purpofe  have  a  ftrong  firm  tmwbrajie  in^erpo fed  be- 
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twixt  the  toes.  There  is  a  beautiful  mechanifm  t^ 
be  obffrved  in  the  toes  of  fowls,  which  is  of  confj- 
derable  ufe  ta  them ;  for  tlieir  toes  are  naturally- 
drawn  together  or  bended  when  the  foot  is  bended  ; 
this  perhaps  proceeds  from  the  tendons  of  the  toes 
pairing  over  in  them,  which  is  analogous  to  our  heels, 
and  when  the  foot  is  bended  mud  confequently  be 
much  llretched  ;  and  fmce  they  are  infer  ted  into  th€ 
toes,  muft,  of  necelTiry  bend  them  when  the  foot  is 
bended,  and  when  the  foot  is  extended  the  Jlexors 
of  the  toes  are  again  relaxed,  and  they  therefore  ex- 
panded. This  is  of  great  ufe  to  water  fowls,  for  had 
there  been  no  fuch  contrivance  as  this,  they  mufi: 
have  loft  as  much  time  when  they  pulled  their  legs 
in,  as  they  had  gained  by  the  former  ftroke  ;  but  as 
the  parts  are  now  framed,  whenever  the  creature 
draws  in  its  foot,  the  toes  are  at  the  fame  time  bended 
and  contradted  into  lefs  fpace,  fo  that  the  refiftanee 
made  againft  the  water  is  not  near  {o  great  as  before  : 
On  the  contrary,  when  they  ftretch  their  foot,  their 
toes  are  extended,  the  nicmhrane  betwixt  ihem  ex- 
panded, and  confequently  a  greater  refinance  made 
to  the  water.  Again,  fuch  fowls  as  live  moiily  rn 
the  air,  or  have  occaGon  to  fuftain  themfelves  on 
branches  of  trees  in  windy  weather,  and  even  in  the 
night-time  when  afleep,  while  all  their  mufcles  are 
fuppofed  to  be  in  a  ftate  of  relaxation  \  fuch,  I  fay^ 
have  no  more  to  do,  but  lean  down  the  weight  of 
their  "bodies,  and  their  toes  continue  bended  without 
any  mufcles  being  in  action  ;  and  whenever  they 
would  difentangle  themfelves,  they  raife  up  their 
bodies,  by  which  their  foot,  and  confequently  their 
toes,  are  extended. 

Carnivorous  fow  Is  have  their  beaks  long,  fharp  and 
crooked  ;  the  domeftic  fowls,  fuch  as  the  hen  kind, 
isfc,  have  ftrong  ihort  beaks,  commodioufly  fitted  to 
dig  up  and  break  their  food ;  the  water  fowls  again 
have  long  or  very  broad  fcooplike  beaks,  which  is 
moft  convenient  for  them.  'Wit  ftcrnum  of  fowls  is 
much  larger  proportionally  than  the  human,  and  has 
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a  ridge  rifing  in  its  middle  for  the  more  commodious 
origin  of  the  mulcles  that  move  the  wings.  It  15 
alio  lefs  moveable  than  ours,  for  had  it  been  very 
moveable,  a  great  deal  of  the  force  eu>ployed  for 
ir.oving  the  wings  'Aould  at  every  contrattion  of  the 
mufcles  have  been  loll,  or  eife  fome  other  niulcics 
muft  hsve  come  in  play  to  keep  finti  \\\t  Jternumf  but 
this  additional  weight  would  have  been  inconvenient 
for  their  progrcfTion. 

What  other  things  are  rr>oft  remarkable  in  the 
ftruclure  of  the  feveral  vifccra^  we  ihail  conlider  ia 
that  common  domeftic  animal,  the  cock  or  hen,  aud 
afterwards  obfcrve  the  difference  of  thtir  vifc&ra 
fhy/opcktica  from  z  carnivorous  fowl. 


^he  Anatomy  of  a  Cock, 

TH  E  oefophagus  of  this  creature  runs  down  its 
neck  fomewhat  inclined  to  the  right  llde,  and 
terminates  in  a  pretty  large  meuibrancusfac,  \^hich  is 
the  i;ig/uv;es  or  crop  where  the  food  is  macerated  and 
diflblved  by  a  liquor,  feparated  by  the  glands  which 
are  eadly  obferved  every  vhere  on  the  external  lur« 
face  of  this  bag.  The  eflfed  of  this  maceration  may 
be  very  well  obferved  in  pigeons,  who  are  lomeiiiiie« 
ill  danger  of  being  fufTocited  by  the  peafe,  bv.  they 
lecu  upon,  fwelliug  to  fiich  an  iii;menle  bu';k  in  their 
ingluviesy  that  they  can  neither  get  upwards  Lor 
downwards.  If  it  be  a  favouiiie  fowl,  it  night  be 
preferved  by  opening  ihey^/r,  taking  out  the  peafe 
aiid  fewing  up  the  wound. 

J  he  food  getting  out  of  x\\\sfac  goes  down  by  the 
remaining  part  of  the  oef'jpkagui  into  the  ixntrkulus 
fuccenturlutus  or  '.nfunilbilLm pcyri,  which  is  a  con- 
tinuation of  the  gullet  with  more  numtrcus  glands, 
wh'ch  fep.irate  a  liquor  to  dilute  the  lood  11  ill  more, 
v/hich  at  length  gets  into  the  true  Uoniath  or  giz- 
zard,  which  confifts  of  two  very  Ihong  mnkles  cover- 
ed externally    ^^  ith  a  Undimus  aprm^urojls^  and  lined 

on 
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on  the  infide  by  a  very  thick  firm  me7nbraney  which  we 
evidently  difcover  to  be  a  produdion  of  the  cutlcula^ 
This  might  have  been  proved  in  Ibme  meafure  a  pri- 
crif  from  taking  notice  that  this  membranej  which  in 
chicks  is  only  a  thin  flight /)t'///V/^,  by  degrees  turns 
thicker  and  ftronger,  the  more  attrition  it  fuffers  : 
but  there  is  no  other  animal  fubftance,  fo  far  as  we 
know,  which  grows  more  hard  and  thick  by  being 
fub}e6led  to  attrition,  excejning  the  cuticula.  Kence 
may  be  drawn  fome  kind  of  proof  of  what  I  have 
fometimes  affirmed  concerning  the  iu?ilca  vlllcfa  of 
the  ftomach,  and  intejimes  in  the  human  body, 
Df%.  that  it  was  only  a  conti-uarion  of  the  epidermis » 
!Nay,  all  the  hollow  parts  of  the  body,  e\  en  arteries, 
veins,  &c.  feem  to  be  lined  with  a  produ<5tion  of  this 
membrane  or  one  analogous  to  it.  I'he  ufe  of  this  in- 
ternal coat  of  the  ftomach  of  fowls  i.$  to  defend  the 
more  tender  parrs  of  that  vif.us  from  the  hard  grains 
and  little  Itones  thofe  creatures  take  down. 

ihe  digeftion  of  theie  animals  is  pertormed  merely 
by  attritiim,  as  is  evinced  by  many  experiments..  We 
fee  them  daily  tnke  down  confiderable  numbers  of 
the  moit  folid  rugged  little  flints  they  And,  and  ihefe 
can  ferve  for  no  other  purpole  than  to  help  the  tri- 
turation of  their  aliments.  After  thefe  pebbles  by 
becoming  frnooth  are  unfit  for  this  office,  they  are 
thrown  up  by  the  mouth  ;  hence  fowls  that  are  long 
confined,  thouf^h  never  fo  well  fed,  tarn  lean  for 
want  of  thefe  ftones  to  help  their  digeflion  ;  but 
this  was  put  beyond  all  dil'puie  by  Mr  iauvry,  who 
ave  a  fpecies  of  metal  to  an  oitrich,  convex  on  one 
ide,  and  concave  on  the  other,  but  carved  on  both  ; 
and  opening  the  creature's  body  fome  time  after,  it 
was  found  that  the  carvin^r  on  the  convex  lide  was  all 
oiditerared,  while  the  engraved  character  remained 
the  fame  as  before  on  the  concave  fide,  which  was 
not  fuvijeded  to  the  ftomach's  prefllire  ;  which  could 
not  have  happened  had  digcflion  been  performed  by 
a  menjlruum,  or  ai.y  other  way  whatfoever ;  but  may 
be  eailly  iolved  oy  allowing  a  fample  mechanical 
/  .  '  preiTure 


COMPARATIVE  ANATOMY.  47 

prefTiire  to  take  place.  We  are  however  by  no 
means  to  conclude  from  this,  as  fome  have  too  rafhly 
done,  tha(  in  the  human  body  digeflion  is  performed 
by  a  fimple  attrition,  otherwife  we  mav  with  equal 
ftrength  of  reafon,  by  as  good  arguments  drawn 
from  what  is  obferved  in  fiflies,  prove  that  the  aliments 
are  dilTo'ved  in  our  (tomachs  by  the  action  of  a  men- 
ftruumx  But  this  method  of  reafoning  is  very  faulty, 
nor  can  it  ever  bring  us  to  the  true  folution  of  any 
philofophical  or  medical  problem.  It  is  very  plain, 
lince  the  ftruclure  of  the  parts  of  the  human  Itomach 
are  fo  very  different  from  that  of  this  creature,  that 
it  is  foolilli  and  unreafonahle  to  imagine  both  of  hein 
capable  of  producing  the  lame  effeds  At  each  end 
of  the  (lomach  there  are  as  it  were  two  particular 
facs  of  a  different  texture  from  the  reit  of  the  ito» 
mach,  not  confilling  of  flrong  inufc alar  fibres  ;  they 
feem  to  be  receptacles  for  the  Hones  (elpeciaily  at  the 
end  which  is  farthelt  from  the  orifice)  while  the  di- 
gefted  aliment  is  protruded  into  the  itcfiines. 

The  duodenum  begins  pretty  near  the  fame  place, 
at  which  the  cefophagus  enters  ;  yet  notwithltanding 
the  vicinity  of  thefe  two  tubes,  tbe  aliments  are  in  na 
danger  of  getting  out  before  they  areperfedly  digeft| 
ed,  by  reafon  of  a  protuberance  or  feptum  mc-dium  be- 
twixt the  orifices  ;  and  in  ihofe  creatures  wlio  have 
fuch  a  ftrong  mufcular  ftomach,  it  is  a  matter  of  great 
indifference,  whether  the  entry  of  the  cefophagus  or 
pyl'.rus  be  hightft,  provivied  that  the  entry  from  the 
(jefjphagis  does  not  allow  the  food  to  regurgit^ue,  fmce 
the  force  of  the  iiomach  can  eaiily  protrude  it  to- 
v/arJs  the  duodenum.  This  gut  is  mollly  in  the  right 
fide,  and  hangs  pendulous  in  their  abdomen,  havmg 
its  two  extremities  fixed  to  the  liver.  The  ductus 
communis choledockus  eultTS  near  its  termination,  where 
it  mounts  up  again  to  be  fixed  to  the  liver  ;  and  left, 
by  the  contraction  of  the  intejtines,  the  bile  ihould 
pafs  over  without  being  intimately  blended  with 
the  chyle ,  that  duel  enters  downwards  contrary  to  the 
cQurfe  of  the  food^  and  contrary  to  what  is  obferved 

in 
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in  any  of  the  animals  we  have  mentioned  yet.  But 
flill  the  general  intention  is  kept  in  view,  in  allowing 
thefe  juices  the  faireft  chance  of  being  intimately 
blended  v/ith  the  food. 

The  fmall  guts  are  proportionally  larger  than  thofe 
of  ciirmvor&us  birds,  for  the  general  caufe  already  af- 
figned.     At    th^    end    of  the   i/ium    they  have  two 
large  mtejilnct  C£ca,  one  on  each  fide,  which  ferve  as 
refervoirs  to  the/>r^j,  which  after  fome  remora  there 
regurgitate  into  what  foon  becomes  the  riSium^  which, 
together  with  the  excretories  of  the  urine,  and  or- 
gans of  generation,  empties  itfelf  into   the   common 
sloaca.      The  fmall  mtejlints  are  connected  by  a  long 
loofe  Tmfente-ry,  which  has  little  or  no  fat  accompany- 
ing the   blood  vefiTels,  there  being  no  hazard  of  the 
blood's  being  flopped.     There  are  no  la6leal  vefTcls, 
glandule  vaga  or  pancreas  ajfftllii  to  be  obferved  here. 
The  meferaic  ^eim  are  proportionally    very  large,  if 
you  either  compare  them  with  the  correfponding  ar- 
teries, oi'  coniider  them   with    refpeft    to    the  guts 
themlelves.     The  want  of  lacteals,  (5'c.    is  fupplied 
by  thefe  veins.     As  a  pi  oof  of  thefe  having  a  com- 
munication  with   the  guts,  in  larger  fowls  the  guts 
can  be  difl^ended  by  blowing  in  at  the  meferaic  vein  ; 
and  from   this  ditHerence  of  (tru^lnre,  the  ufe  of  the 
glandulie   vag^,   &c.    can^eafi'y  be  affigned,  viz.   the 
c/jyie  in  thefe  animals  that  have  iafteals,  being  to  be 
mixed  with  the  blood  in  a  confiderable  quantity  at  a 
time,    leit    its   nart'c^es    ihould    attra<^    one  another 
ftrtmgly,      and     fo    hinder   this     mixture  ;     it     was 
therefore  nfrclTary  it  Ihould  be  well  diluted    by   the 
lkim:res  irnqyilini^  which  bear  a   very  great   propor- 
tion   to  the  quantity  of    pure  chyle  ;  fi  ce   the   l-t^iph 
from  the  i   fenor  extremities,  abdominal  vifcer a,  neck, 
(5*r    are  poured  irto  it.   Here  there  was  no  hcizard  of 
any    fuch   in-convenit^ncy  by    the    chyle   being  mixed 
"vrith   the  bh^od    in   fmal!   proportion    from   the   im- 
inenfe  numoer  of  the  fiiiall  extremiiies  of  the  meferaic 
Veins, 

The 
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Th^pa-fjcyeas  in  the  creature  lies  betwixt  the  two 
folds  of  the  ducdenum,  and  fends  two  or  three  du£ls 
into  this  gut  pretty  near  the  biliary. 

'1  he  Ipleen  is  here  of  a  round  globular  figure,  fi- 
tuated  between  the  hver  and  ftomach,  and  betwixt 
thefe  and  the  back  bone  it  enjovs  the  fame  proper- 
ties as  in  other  animals,  i-Zz.  large  blood  veffels,  ^^. 
All  its  blood  is  lent  into  the  veii.i  portarumy  and  has 
a  perjjetual  conquafiaiion.-  It  has  excretory  as  far  as 
we  know.  1  heir  liver  is  divided  into  two  equal  lobes 
by  1  ptUucid membrane ,\\xViTi\x\^  according  to  the  length 
of  their  body  ;  and  hence  we  may  obferve,  that  it  is 
not  proper  to  that  bov\el  to  lie  on  the  right  fide, 
which  is  ftill  more  coi  firmed  by  what  we  obferve  in 
fiihes,  where  it  ahnolt  lies  in  the  left  fide. 

The  ihape  of  their  gall-bladder  is  not  much  diffe- 
rent from  that  of  quadrupeds^  but  is  thought  to  be 
longer  in  proportion  to  the  lize  of  the  animal,  and 
is  farther  removed  from  the  liver  ;  though  in  fifiies 
it  is  ilill  further  removed,  not  being  at  all  contiguous; 
and  in  them  the  duel  us  hpaiicus  and  c\jiicus  do  not 
unite  till  juil  at  the  entry  into  the  gut.  In  thefe 
animals,  viz  fiihes,  there  feems  to  he  no  way  of 
the  hilc  getting  into  the  gall  bladder  but  by  regurgi- 
tation. 

The  principal  difference  to  be  remarked  in  their 
heart  is  the  want  of  the  valvuU  tricufpidesy  and  their 
place  being  fupplied  by  one  fleHiy  flap. 

l.ht  lungs  are  not  loole  within  the  cavity  of  the 
thorax,  but  fixect  to  the  bone  all  the  way  ;  neither 
are  they  divided  into  lobes,  as  in  thofe  animals  that 
have  a  large  motion  in  their  /line.  They  are  two 
red  fpongy  bodies  covered  with  a  membrane  that  is 
pervious,  and  communicates  with  the  large  vejicles 
or  air  bags  that  are  difperfed  over  their  whole  ahdo* 
mefiy  v.'hich  vcficles  ferve  two  very  confiderable  ufes  ; 
the  one  is  to  render  their  bodies  fpecitically  hght, 
when  they  have  a  mind  to  afcend  and  buoy  them- 
felves  up  when  flying,  by  diftending  their  lungs 
f  with 
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with  air,  and  alfo  ftraiten  their  trachea  arteria,  and 
fb  return  the  air. 

Secondly,  they  fupply  the  place  of  a  mufcular  dia- 
phragm and  ftrong  abdominal  mufcles ;  proclucing  the 
fame  effects  on  the  feveral  contained  nnfcera,  as  thefe 
mufcles  would  have  done  without  the  inconveniency 
of  tlieir  additional  weight ;  and  conducing  as  much 
to  the  exclufion  of  the  egg  and  fooces. 

The  frick'a  arteria,   near  where  it  divides,  is  very- 
•    much  contr^cled,  and  their  voice  is  principally  owinrr 
to  this  coar6lioii.      If  you  hften  attentively  to  a  cock 
crowing,  you  will  be  fenfible  that  the  noife  does  not 
proceed  from  their  throat,  but  deep.er  ;  nay  this  very 
pipe,    when  taken  out   of  their  body  and  cut   off  a 
little,  after  its  divifion.   and  blown  into,  will  make  a 
fqueaking  noife,   fomething  like  the   voice    of  thefe 
creatures.     On    each  fide,  a    little  higher  than  this^ 
contraction,  there  is  a  miifcle  ariilng  from  theiry?^r- 
num,  which  dilates    the    trachea.      The  cartilages ^    of 
which  the  pipe  is  coinpofcd  in  this  animal_,   go  quite 
round  it  ;   whereas  in  men  and  quadrupeds^  they  are 
difcontinued  for  about  one  fourth  on  the  back   part, 
and  the   intermediate  fpace  filled    up  by  a  membrane. 
Neither  \s  the  trachea  fo  firmly  attached  to  their  ver.' 
iehne  as  in  other  creatures  we  ha'>  e  examined       T  his 
Itruflure  we  fliall  find  of  great  fervice  to  them,  if  we 
confider,   that  had   the    fame    (truclure    obtained   in 
them  as  in  us,  their  breath  would   have  been   in  ha- 
zard of  being  (lopped  at  every  flexion  or  twilling  of 
their  neck,    which  they  are  frequently   obliged    to. 
This  we  may  be  fenfible  of  by  bending   our   necks 
confiderably  on  one  fide,  upon  which  we  ihall  fiu(i   a 
great  ftraitnefs  and  difficulty   of  breathing  ;  whereas 
their  trachea  is  better  fitted  for  following  the  flexions 
of  the  neck  by  its   loofe  connection  to  the  vertchrdu 
and  as  from   the  ftrufture   of  the  trachea   it   cajnioc 
yield  to  every  caufe  diftending  xhe  cpfophagus  as  in  us, 
it    was   proper  they  fliould  be   placed   at   a    greater 
xliftance  from  each  other,  which  we  accordingly  find 
they  are.  - 

In 
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In  place  of  a  mufcular  diaphragfrty  this  creature  has 
nothing  but  a  thin  membraJie  connedled  to  x\\q  pericar- 
diuiTiy  which  feparates  xhetJ?arax  and  abdoinen.  But  be* 
fides  this,  the  whole  abdomen  and  thorax  are  divided 
by  a  longitudinal  membrane  or  tnediaJJlnuin  conDe<5le4 
to  the  lungs,  pericardium,  liver,  ftomach,  and  to  the 
fat  lying  over  their  flomach  and  guts,  which  is  analo. 
gous  to  an  omentum^  and  fnpplies  its  place. 

The  kidneys  lie  in  the  hollow  excavated  in  the  (id« 
of  the  back-bone,  from  which  there  is  fent  out  ik 
blueiHi  coloured  canal,  running  along  by  the  fjde  of 
the  ixis  deferens,  and  terminates  directly  into  the 
common  cloaca.  This  is  the  ureter,  which  opens  by 
a  peculiar  aperture  of  its  own,  and  not  at  the  penis. 
This  creature  having  no  veftea  urinaria,  it  was  thought 
by  foine  they  never  paflTed  any  urine,  but  that  it  went 
to  the  nourifhment  of  \\\e  feathers ,  but  this  is  falfe  ; 
for  that  whitiili  fubftauce  that  you  fee  their  greenifli 
Jaces  covered  with,  and  which  turns  afterwards 
chalky,  is  their  urine.  Let  us  next  confider  the  or- 
gans of  generation  of  both  fexes,  and  hrft  thofc  of 
the  male. 

The  teflicks  are  fituated  one  on  each  fide  of  the 
back -bone,  and  are  proportionally  very  large  to  the 
creature's  bulk.  From  ihefe  run  out  the  vafafeminf* 
fcrot  at  firit  ftreight,  but  after  they  recede  far* 
ther  from  the  body  of  the  tefiicle,  they  acquire  an 
undulated  or  convoluted  form,  as  the  epididymis  in 
man.  Thefe  convolutions  partly  fupply  the  want  of 
vejicul^  femindes,  their  coition  being  at  the  fame 
time  very  Ihort ;  thefe  terminate  in  the  penis,  of 
which  tnis  creature  has  two,  one  on  each  fide  of  the 
common  cloaca^  pointing  d/re6tly  outwards,  and  are 
very  fmall  and  very  ihort,  hardly  fo  big  as  a  millet 
feed  ;  whence  they  have  efcaped  the  notice  of  anato- 
milh,  who  have  often  denied  their  exiilence.  This 
is  what  is  chiefly  remarkable  in  the  organs  of  the 
male, 

The   racemus    'viiilbrum   being    analogous   to  the 

ovaria  in  the  human  fubjed,  arc  attadxsd  by  a  proper 

F  2  meiiibrune 
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memhrane  to  the  back  bone  This  is  very  fine  and 
thin,  and  contmeetl  down  to  the  nicriis.  Its  orifice  is 
averfe  wirh  refpet^  to  the  ovarm,  yet  notwithftynd- 
ing,  b\'  the  force  of  the  or^nfmus  veneretts-,  \\  turns 
round  and  grafps  the  vitelius,  which  in-  its  pafl'^ge 
through  this  cluB,  called  the  wfundibulum,  recei'\  eg 
a  thick  gelatinous  liquor,  fecrtted  by  certain  ^la  icis, 
*]  hi?,  with  what  it  receives  in  the  uterus,  coiiipofe  the 
white  of  the  egg  By  this  tube  then  it  is  carried 
into  the  uterus. 

The  uterus  is  a  large  bag,  placed  at  the  end  of  the 
infundihulumy  full  of  wrinkles  on  its  infide  ;  here  the 
eg^  is  completed,  receiving  its  laft  hnwlucrumy  and  the 
Ihell  is  at  lait  pulhed  ou*-  at  an  opening  in  the  fide  of 
the  common  cloaca.  From  the  tejhs  in  the  male 
being  io  very  large,  in  proportion  to  the  body  of  th^ 
creature,  there  miift  neceflfarily  be  a  great  quan- 
tity o^  fern  en  fece^-ned ;  hence  the  animal  is  falacious^ 
and  becomes  capable  of  impregnating  fo  many  fe- 
males. I  he  want  of  the  veficuld  fen.hinles  is  in  fome 
Bieafure  fuj)plied  by  the  convolutions  of  the  "vafa  de. 
fereutiay  and  by  the  fn^all  diftance  betwixt  the  fecer- 
Diog  and  excretory  organs.  i  he  two  penes  contribute 
alfo  very  much  to  their  Ihort  coition,  at  which  time" 
the  opening  of  the  uterus  into  the  cloaca  is  very  much 
diiaied,  that  the  effed:  of  xhefemen  on  the  vitelli  may 
be  the  g'eater. 

A  hen  will  of  herfelf  indeed  lay  eggs,  but  thefe 
are  not  impregnated,  and  yet  appear  entirely  com- 
plete, except  that  the  fmall  black  ipot,  which  comes 
afterwards  to  be  the  rudiments  of  the  chick,  is  not 
here  to  be  observed.  After  having  obferved  the 
CcHitents  of  the  abdomen  and  thorax,  we  next  proceed 
to  examii7e  the  parts  about  the  neck  and  head. 

i  heiecreature  ,  as  was  oblerved  of  fowls  in  general, 
have  no  tef  th,  which  would  have  beenneedlefs,  as  they 
fvvallovv  their  food  entire;  but  their  tongue  is  made 
preitv  firm,  leit  it  (liould  l)e  hurt  by  the  Iharp  points 
.6f  the'  grain  they  ited  on.  It  is  of  a  triangular  fi- 
gure, and  pomted  before  J  and 'as  by  the  depending 

polture 
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pofture  their  meat  is  in  hazard  of  falling  out  of  their 
mouths;  to  prevent  this,  there  are  feveral  hnall  pointed 
papi/U  iUw^'ing  out  upon  their  tongue  and  p;ilate,  with 
their  points  inclined  backwards,  allowing  an  eafy 
paflage  to  the  food,  but  hindering  its  return. 

We  have  here  no  velum  palati?iumy  uvula  or  epl^ 
glottis,  and  in  place  of  two  large  holes  opening  into 
the  nofe,  there  is  only  a  long  mrrow  rhna  fupplieA 
with  pretty  (Irong  niufcles,  and  fuch  another  fupplies 
t]ie  place  of  a  glottis.  The  a-eature  has  a  power  of 
abutting  both  at  pleafure,  and  the  nature  of  their 
food  feems  not  only  to  exempt  them  from  the  hazard, 
of  its  getting  inio  the  nofe  or  trachea,  but  its  lliarp 
points  would  hurt  an  iivuhy  or  epiglottis,  if  they  had 
any.  Hence  we  fee  wich  what  difficulty  they  fwal- 
low  dough  or  other  fort  of  food  that  can  be  eafily 
moulded  into  any  form. 

1  heir  cranium  is  more  cellular  and  cavernous  than 
ours  ;  by  this  means  their  heads  are  light,  yet  ftrong. 
enough  to  refitt  extertia!  mjuries  ;  for  the  enlar- 
ging the  diameter  of  the  bones  contributes  to  their 
Itrength.  By  this  cavern:us  cranium  the  organ  of 
fmelling  is  confiderably  enlarged  ;  and  further,  fmg- 
ing  birds,  as  is  obierved  by  Mr  Ray  and  Mr  iJerham, 
have  this  cavernous  ftructure  of  the  brain  IHU  more 
obfervable  ;  and  we  are  told  that  the  cavity  of 
the  tympanum  communicates  with  the  cells  ;  but  th^- 
1  am  apt  to  believe,  fo  far  as  I  could  find  from  dif* 
fedion,  is  rather  founded  on  theory  than  matter  of 
fad.  Their  brain  is  covered  with  the  common  menu 
hranes,  but  its"  external  fuiface  is  rot  forn.ed  into  fo 
many  gyroc  or  convolutions,  as  ours.  Its  anterior 
part  is  quite  lolid,  of  a  tincritious  colour,  and  fo 
far  has  a  refeuiblai  ce  of  the  corpora  Jtriai a,  as  to  gi\ne 
rife  to  the  olfactory  nerves.  I'he  whole  of  it  appears 
to  us  as  imperfed,  and  we  can  fcarce  dttern  me 
"whether  there  be  any  thing  analogous  to  a  tf  ird  or 
fburih  ventricle  ;  neither  the  corpus  callofunij  fornix, 
nates,  or  tejhs.  Sec,  can  be  obfervrd  here-  ;  ^  hich- 
paru  therefore  cannot  be  imagined  s^^  abfblut^  e- 
F  3.  tfcUikry 
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eeiTary  for  the  funftions  of  life,  fince  we  find  thefe 
creatures  perforin  ihem  fufficiently  well.  We  may 
perhaps  ihink  thefe  ferve  a  particular  ufe  in  man,  who 
is  a  rational  creature,  but  then  quadrupeds  cu]oy 
them  in  common  with  man.  Thefe  protuberances^ 
is'c*  feeni  rather  to  depend  on  the  different  difpo- 
iition  of  the  feveral  parts,  being  varioufly  conne(^eci 
and  meeting  in  different  dke6lions  in  different  places, 
than  their  being  abfaiutely  necelfary  for  any  particu- 
lar ufe,  and  the  ufes  thrat  have  been  affigned  to  dif- 
ferent parts  of  th€  brain  by  authors,  feem  to  me  to 
have  no  foundation  but  in  the  author's  fancy.  I 
have  already  owined  my  ignorance  of  the  ufes  of  the 
particular  parts  of  the  brain,  fo  fliall  not  pretend  to 
give  reafons  for  their  being  different  in  different  ani- 
inals,  but;a]l  feem  to  agree  in  this,  that  the  cerebrum 
has  always  hollows  and  vacuities  in  it.,  but  the  cere* 
Tic/Ium  none.       •■■..■■  ^ 

Tlierr  organ  of  fmelling  is  very  large  and  well  pro^ 
vided  with  nerves  ;  hence  they  have  this  fenfatioa 
very  acute.  Ravens  and  other  birds  of  prey  give  a. 
iwre  proof  of  this  by  their  being  able  to  fir.d.oui  their 
prey  ihough  conce?;ied  from  their  fight,  and  at  a  con!- 
iiderahleiltance      .  r;    ;'.vr.J 

Thofe  birds  that  gpope  for  their  foodjiin  fbewa.- 
ters,  mud,'^r^  have  large  nerves  which.run  quite  tj» 
■the  end  of  their  bills,  by  which  they  find  oi*t  and  d'lQ- 
tinguifli  their  food. 

The 'anterior  part  of  their  eyes  (inftead  of  having 
the  fderctic  coat.tontinued,  fb  as  to  make  near  a 
fphere  a&  in'iiis-);turns>  all.  of  a  fudden  flat;  fo  thax 
.here  the //fro/ir.  makes  bur  hah  a  fphere  ;.  and  the 
cornea  riJes  up  afterwards,  being  a  portio.i  of  a  very 
r/mall.and  diihnd  fphere  ;  (o  rlwt  in  thefe  creatures 
'there  is  a  muchp/eater  difference  betwixt  the  fc/era- 
tic  and  cornea  th:in  in.  us.  Hence  their  eyes  do  not 
jut  out  of  their  heads  as  in  man  and  quadrupeds  As 
moil: of  chefd. creatures  are-,  continually  en)p,loyed  in 
hedges  and.  thickets,  therefore  that  ih^ir.eyes  migfait 
be  fecured  fronj  thefe  mjnr  es,  as  v.ell  ias  fron?  tcp 
^jnticblight  when  f^ying^in  the  face  of  the  lun,  there  is 
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a  very  elegant  mechanifm  in  their  eyes,  uhich  is  a 
wewbrane  rifing  from  the  internal  canthus  of  the  eye, 
which  at  pleafure,  like  a  curtain,  can  be  n:ade  to  co- 
ver the  whole  eye,  and  this  by  means  of  a  proper 
Hiufcle  that  rifes  from  the  Jclcrotlc  coat  and  palling 
round  the  optic  nerves  runs  through  the  mufculus  oculi 
attollens  (by  which  however  the  opUc  fierves  are  not 
comprelVed)  and  palpebra  to  be  inlerted  into  the  edge 
of  this  me}nhrane,  .  Whenever  tills  nuikle  ceafes  to 
a6t,  the  memhmne  by  its  own  elafticity  again  difcovepS 
the  eye,  1  his  covering  is  neither  pellucid  nor  op  a  que  ^ 
both  which  would  have  been  equally  inconvenient, 
but  being  fooiewh^it  tranfparent,  allows  as  many  rays 
to  enter  as  to  ni«ke  any  objec't  juil  vifible,  and  is 
fufficient  to  direct  them  in  their  progreihon.  By 
means  of  this  meinbrane'M  isfaid  that  the  eagle  is  faid 
to  look  a:  the  U\n.  Quadrupeds ,  as  we  mentioned 
before,  have  a  memhratui  nlciitans  ;  but  then  it  only 
can  cover  that  part  of  the  eye  which  is  never  covered 
by  their  eyelids. 

Belides,  all  fowls  have  another  particularity,  whofe 
ufe  I  think  is  not  fo  well  underltood,  and  that  is.a 
pretty  long  black  triangular  purfe  riling  fi'oni  the 
bottom  of  their  eye  juit  at  the  entry  of  the  optic 
nervCj  an(,l  ftretched  out  into  their  vitreous  humour, 
and  one  would  irnngine  it  gave  fome  threads  to  the 
cryQalline.  '1  his  the  Fren<  h  (who  as  far  as  1  knov*, 
were  the  firft  who  took  notice  of  it  in  their  diflections 
before  the  Royal  Academy)  give  the  name  oi  bourfi 
mire,  to.  1  his  mav  pofliby  ferve  to  fuffncate  fome  of 
the  rays  of  light,  that  ihey  may  fee  objefts  more  dif,. 
tindly  without  hurting  their  eyes.  It  has  a  connec- 
tion with  the  vitreous,  and  I'eems  to  be  joined  alio  to 
the  cryftaUine  huinonr.  If  we  fuppofe  it  to  have  a 
power  of  coniradion,  (v.  hich  may  be  as  well  allowed 
,as  that  of  the  iris)  ii  may  fo  alter  the  poiition  of  the 
vitreous  and  crydnll^ne  humours,  that  the  rays  frotii 
. an V  body  may  not  fall  perpenditiilarly  upon  the.i,Tyf. 
;talline,  and  this  feems  to  be  neceflary  in  them,  fince 
they  cannot. change  fh^  iigpre.of  th^/  anterior  part  of 
,their  e^e  fo  mucii  us  we  can  do  5  anil  as  this  animal 

is 
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is  expofed  often  to  too  great  a  number  of  rays  of 
light,  fo  they  having  no  ttppetuw,  have  the  bottom 
cf  their  eye  wholly  black  on  the  retina,  and  in  eon- 
fequence  of  this  fowls  fee  very  ill  in  the  dark. 

They  have  no  external  ear,  but  in  place  thereof  a 
tuft  of  very  fine  feathers  < overing  the  meatus  audi* 
toyiusy  which  eafily  allow  the  rays  of  found  to  pafs 
them,  and  likewife  prevent  duft.  or  any  infed  from 
getting  in.  An  external  ear  would  have  been  incon- 
venient in  their  paihng  through  thitkets  and  in  fly. 
ing,  ^c,  A  liquor  is  feparated  in  the  external  part 
of  the  ear  or  meatus  auditorius  to  lubricate  the  paf- 
fage,  and  furthrr  prevent  the  entrance  of  any  infe(5ts, 
^c.  \  he  memhrana  t^jmpafii'x^  convex  externally,  and 
no  mufdes  are  fixed  k:^  the  bones  of  their  ear,  which, 
are  rather  of  a  cartilaginous  confiitence ;  any  tre- 
tnuloub  motions  imprefled  on  the  air  are  communi- 
cated in  thefe  creatures,  merely  by  the  fpring  and  e- 
laflicity  of  thefe  bones,  {o  probably  the  tnetnbrafie  i» 
not  fo  diftended  as  in  the  human  ear,  where  this  is 
done  by  mul'cles.  T  he  cochlea  ^^(S  fe  ml  circular  canali-: 
are  very  ditlincl  aiid  eafily  prepared* 


The  Anatomy  of  a  carnivorous  Fowl, 

W'Ecome  next  to  tiie  birds  of  prey,  and  for  arrex-. 
ample  Oiall  take  a  ftenhil.  i  he  principal  dif- 
ference  to  be  obferved^  in  them,  is  in  their  chylopoietic 
vifcera,  which  may  be  accounted  for  from  their  dif»- 
ferent  way  of  life. 

Immediately  under  their  clavicles ,  you  will  obferve 
'the  oejophagiis  expanded  into  their  ingluvies,  which 
ts  proportionally  lefs  than  in  the  granivorous  kind, 
fince  their  food  does  not  fwell  fo  much  by  maceration, 
and  for  the  fame  reafon,  there  is  a  lels  quantity  of  a- 
'tnenjlruum  to  be  found  here. 

They  have  alfo  a  ventriruli/s  fucctntttriatas  plenti- 
fully ftored  V  ith  glands,  fituated  immediately  avovie 
their  ftomach^  which  we  lee  fc€i:e  is  evidently  mtni- 

iranouj^ 
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hranoUSy  otherwife  than  in  the  granivoroUs  kind,  and 
this  difference,  v.hich  is  almoin  the  only  one  v.  e 
fiiall  find  betwixt  the  two  difFerejit  fpecies  of  fowls,  i^ 
eafily  accounted  for  from  the  iiaiure  of  their  foodj 
which  requires  lefs  attrition,  being  ealier  6t  digeition 
than  that  of  the  other  kind  ;  neverthelefs  it  feems 
requifue  it  Ihould  ne  iironger  than  the  human,  to 
compenfate  the  waiit  of  abdominal  mufcles,  whick 
are  here  very  thin. 

Ihe  fame  mechanifm  obtains  in  this  creature's  duo* 
dejwniy  that  we  have  hitherto  obferved.  As  being 
a  carnivorous  animal  its  guts  are  proportionally  fhort* 
er  than  thofe  of  ihc.  granivcrous  kind,  for  the  rea» 
Ton  firfl  given,  viz,  its  food  being  more  liable  to 
corrupt,  therefore  not  proper  to  be  long  detained 
in  the  body,  and  for  that  reafon  it  has  no  intejiifia 
coeca,  of  which  the  other  fpecies  ot  fowls  have  a 
pair.  The  difference  in  their  wings,  backs  and 
claws  are  obvious,  and  have  been  already  in  feme 
meafure  obferved. 

•  There  is  a  full  defcription  of  the  different  parts 
of  the  egg,  with  the  changes  that  happen  in  the 
time  of  incubation,  in  the  fecond  volume  of  the  ^/^* 
die  a  I  Efays. 


The  Anatomy  of  Fijhes, 

AOiierus  animals  are  generally  divided  into  fuch 
as  have  lungs,  and  Inch  as  want  then).  The 
firiV  fpecies  differ  very  inconfiderably  from  an  ox  or 
^ny  othe f~quadrupedy  and  are  not  e.ifily  procured,  fo 
that  all  I  have  to  fay  on  fifhes,  ihail  be  taken  from 
that  fpecies,  which  is  not  provided  with  relpiratory 
organs. 

Of  thefe  we  may  firfl-  obferve,  that  they  have  a 
very  ftrong  thick  tvticle  compofed  evidently  of  a 
grtat  numijer  of  fcales  laid  one  on  another  like  the 
tiles  of  houfes;  this  among  other  arguments  ferves 
to  prove  the   human  epidcr?uis  tu  be  of  a  fquamcus 

itrudure. 
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ftru(5ture.  In  the  next  place  thefe  creatures  have 
neither  anterior  nor  pofterior  eKtremicies,  as  quadru" 
peds-znd  fowls  :  f^or  their  progrefiion  is  performed 
in  a  different  way  from  either  of  thefe  fpecies  of 
animals  ;  for  this  purpbfe  they  ore  provided  with  ma- 
chines properly  confuting  of  a  gi'eat  number  of  elallic 
beams,  connected  to  one  another  by  firm  memtranef, 
«nd  with  a  tail  of  the  fame  texture  ;  their  Jpine  is 
very  moveable  towards  the  pofterior  part,  and  the 
ftrongefl  mufdes  of  their  bodies  are  inferted  there. 
Their  tails  are  fo  framed  as  to  contra(ft  to  a  narrow 
fpace  when  drawn  together  to  either  fide,  and  to 
expand  again  when  draw  n  to  a  ftreight  line  with 
their  bodies,  fo  by  the  ailiftance  of  this  broad  tail, 
tnd  the  fins  on  their  fides,  they  make  their  progref- 
fion  much  i«  the  fame  way  as  a  boat  with  oars  on  its 
fides  and  rudder  at  its  flern.  i  he  perpendicular 
Uns  fituated  on  the  fuperior  part  of  their  body  keep 
ihem  in  aquilibrium,  hindering  the  belly  from  turn- 
ing uppermofl,  which  it  would  readily  do,  becaufe 
of  the  air  bag  in  the  abdomen  rendering  their  belly 
fpecifically  lighter  than  their  back,  but  by  the  refif- 
tance  thefe  fins  meet  with  when  inclined  to  eitHer 
fide,  they  are  kept  with  their  backs  always  upper- 
moft.  The  beft  account  of  this  matter  we  have  in 
the  treatife  before  mentioned,  v'iz>  Borelli  de  Moiu 
An'tmariumy  part  I.  chap.  23. 

It  may  be  next  oblerved,  that  thefe  creatures 
have  nothing  that  can  be  called  a  nerk,  feeing  they 
feek  their  food  in  an  horizontal  way,  and  can  move 
tiieir  bodies  either  upwards  or  downwards  as  they 
have  occnfion  by  the  contraction  or  dilatation  of 
their  air  bag  ;  a  long  neck,  as  it  would  hinder  their 
progrefiion,  would  be  very  difadvaniageous  in  the 
clement  they  live  in. 

The  abdomen  is  covered  on  the  inferior  part  with 
a  black-coloured  thin  membrcme  refernbling  our  peri* 
toneum.  It  is  divided  from  th^  thorax  by  a  thin  7nem* 
kranoits  partition  which  has  no  mufcular  appearance, 

fo 
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fo  th^t  v/e  have  now  feen  two  different  forts  of  am* 
mals  ihat  have  no  mafcular  dlrphragin , 

1  hefe  creatures  are  not  provided  with  teeth  pro- 
per for  breaking  their  aliment  into  fmaller  morfels^ 
as  the  food  they  ufe  is  generally  fmall  tiflies  or  oiher 
animals  that  need  no  trituration  in  the  niouih,  but 
fpontanecufly  corrupt  and  gradually  diflbUe  into  ^ 
liquid  chyle.  Iheir  teeth  fcrve  to  gralp  their,  p- *:/ 
and  hinder  the  creatures  they  have  once  catche^frcni; 
efc aping  again.  For  the  fame  purj^ofe  the  internal, 
cartilagbrjus  bafis  of  the  hcnchi,  and  the  two  round 
hodies  fituated  in  the  pofterior  part  of  the  jaws^ 
have  a  great  number  of  tenter-hooks  fixed  into  them 
in  fuch  a  manner,  as  that  any  thing  may  eafily  get 
down,  but  is  hindered  to  get  backwards.  The  \^  a» 
ter  that  is  ncctflaiily  taken  in  along  with  their  food  in 
too  great. quantities  to  be  received  into  tiieir  jaws  m 
degUiLirion,  pjffes  betwixt  the  interji'ices  of  the  hrotim 
chiy  and  the  flap  rh.Jt  covers  them.  The  compref* 
lion  of  the  water  on  the  bronchi  is  of  confiderable  ufe 
to  the  creature,   as  we  iliall  explain  by  and  by. 

The  oefpha^rus  in  thefe  creatures  is  very  fhcrt, 
and  'carcely  diitiuguiOied  from  their  ilomach,  feeing 
their  food  lies  almolt  equally  in  both.  I  he  ftomach 
is  of  an  ol)loi;g  figure.  There  are  commonly  found 
fmall  fifhes  in  ihe  Itomath  of  large  ones,  i\\\\  retain- 
ing their  natural  form,  but  when  touched  they  melt 
down  into  a  jelly.  From  this  aiKl  the  great  quanti- 
ty of  liquors  poured  into  their  (lomachs,  we  may  con* 
elude  that  digeition  ib  folely  brought  about  in  them 
by  the  diiTolving  pu.ver  of  a  mcnjiruwn,  and  that 
no  trituration  haj'per»s  here 

'1  lie  guts  in  thefe  animals  are  very  ihort,  making 
only  three  turns,  the  lait  of  which  ends  in  the  com* 
mon  cloaca  for  the  face:,  urine  and  Jlwen,  fituated 
about  the  middle  of  the  inferior  part  of  their 
bodies. 

What  I  cdXV pancreas f  fome  gave  the  name  of  ///- 
tefi'mtia  caca  to  ;  it  confiits  of  a  very  great  number 
of  fmall  threads,  like  fo  many  little  worms,  which  all 

terminate 
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terminate  at  laft  in  two  larger  canals,  that  open  into 
the  firft  giif,  and  pour  into  it  a  vifcous  lio^iior,  much 
about  the  place  where  the  biliary  duels  enter.  Their 
intejlijies  are  conneded  to  the  back  booe  by  a  nmn^ 
hrane  analogous  to  a  mefintery.  No  laBcab  have 
been  yet  obferved,  and  it  is  probable  their  al:ment 
is  taken  in  by  the  miferatc  veins. 

Their  liver  is  very  large,  of  a  vhitiili  colour, 
and  li6s  almoft  in  the  left  lide  wholly,  and  contains 
a  great  deal  of  fat. 

The  gall-bladder  is  fituated  a  confidcrable  way 
from  the  liver,  and  fends  out  a  canal,  the  cyjl'ic  duEl 
which  joins  with  the  hepatic  JuB  jult  at  the  entry  in- 
to the  gur  ;  foine  fibres  are  itretched  from  the  liver 
to  the  gall  bladder,  but  none  that  I  know  of  have  hi- 
therto difcovered  any  cavity  in  thefe  cords  ;  fo  in 
this  animal  it  ihould  feem  impofTible  that  the  bile  can 
be  carried  into  the  gall-bladder  in  ihe  ordinary  wa)/-, 
and  confequentty  mull  either  be  fecei  ned  on  the  fides 
of  thaty^f,  or  regurgitate  into  it  from  the  canalis  chole^ 
dochus, 

T\it  fpleen  is  placed  near  the  back-bone,  ai  d  at  3 
place  where  it  is  fubjecled  to  an  alternate  prefTure 
from  the  conftriclion  and  dilatation  of  the  air-bag, 
which  is  fituated  in  the  neighbourhood.  Since  in 
all  the  different  animals  we  have  diiTecied,  we  find 
the  fple en  attached  to  fomesvhat  that  may  give  it  a 
conquafTation,  as  in  the  human  fubjeft  and  quadru- 
peds, it  is  contiguous  to  the  diaphragm,  in  fowls  it 
is  placed  betwixt  the  back  bone,  the  liver  and  fio- 
mach,  in  filhes  it  lies  on  the  facus  arias,  and  fince 
we  find  it  fo  well  fer.ed  with  blood -veflels,  and  all 
its  blood  returning  into  the  liver,  we  muft  not  con- 
clude the  fpLen  to  he  an  inutile  pondus,  only  to 
ferve  as  a  balance  to  the  animal  pro  aquilibrio, 
but  particularly  defigned  for  preparing  the  blood  to 
the  liver. 

I'he  only  organs  of  generation  in  this  animal  are 
two  menifruous  bags  fituated  in  the  abdofnen  uniting 
v\€ Sir  the  podex,     Thefe  in  the  male  are  filled  with  a 

whitifli 
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>jvhitifli  firm  fubftance  called  the  milt,  and  in  the  fe* 
male  with  an  mfinite-  number   of  little  ova   cluftered 
together,  of  a  reddiih  yellow  colour  called  the  roe. 
Both  thefe  at  fpawning  lime  we  find  very  much  dif- 
tended,  whereas  at    another  tiine    the  male  organs 
can  Icarce  be  diftinguiOied  from  the  female,  nor  is  there 
any  proper  inftrument  in  the  male  for  throwing  the  feed 
into  the  organs  of  the  female  as  in  other  creatures. 
I  Ihall  not  take  npon  me  to  determine  the  way  where- 
by the  female  fperni  is  impregnated,    but   we  find 
that  the  fpawn  of  frogs  coniKts  in  the  fmall  fpecks 
wrapt  up  in  a  whitiih  glutinous  liquor  ;   thefe  fpecks 
are  the    rudiments  of  the    young    frogs   which  are 
nourilhed  in  that  liquor,  till  they  are  able  to  go  in 
fearch  of  their  food.      In   the   fame  way  the  ova  of 
fiihes  are  thrown  out  and  depofited  in  the  fand,  the 
male  being  for   the  moft  part  ready    to  impregnate 
them,  and    they  are   incubated  by  the  heat  of  the 
fun.     It  is  curious  enough  to  remark  with  what  care 
they  feek  for  a  proper  place  to  depofite  their  ova, 
by  fwimming  to  the  fhallow,  where  they  can  better 
enjoy  the  fun's  rays,  and  ihun  the  large  jaws  of  o- 
ther  fiihes.     1  he  river  fiihes  again  fpawn  in  fome 
creek  free  from  the  hazard  of  the  impetuous  ftrcam. 
But  whether  this  mixture  be  brought  about  in  fiihes 
by  a  fimple  application  of  the  genitals  to  each  other, 
or  if  both  of  them  throw   out    their   liquors  at  the 
fame  time  in  one  place,  and  thus  bring  about  the  de- 
fired  mixture,  is  not  eafy  to  determine  ;   the  latter 
I  think,  feems  moft  probable.     1  hefe  creatures  are 
fo  ihy  that  we  cannot  pbflibly  get  to   obferve  their 
way  of  copulation,  andare  confequently  but  little  ac- 
quainted with  their  natural  hiftory. 

After  raifing  up  the  hldick  peritoneum y  there  comes 
in  view  an  oblong  white  membranous  bag,  in  which 
there  is  nothing  contained  but  air.  'i  his  is  the 
fwimming  bladder  ;  it  lies  clofe  to  the  back-bone, 
and  has  a  pretty  flrong  mufcular  coat,  w  hereby  it  can 
contraft  itfelf.  By  contrading  this  bag,  they  can 
make  the  mufcles  fpecifically  heavier  than  water, 
G  and 
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and  (o  readily  fall  to  the  bottom  ;  whereas  the  mufcu- 
Jar  fibres  ceafmg  to  a£l,  they  become  fpecifically  light- 
er than  water,  and  fo  fwim  above      According   to 
the  different  degrees  of  contradlion  and  dilatation  of 
this  bladder,  they  can  keep  higher   or  lower  in  the 
water  at  pleafure.     Hence  flounders,  foles,  raia  and 
inch  other  fiihes  as  want  this  facy  are    found  always 
groveling  at  the  bottom  of  the  water  :   It  is  owing 
to  this  that  dead  fiihes  (unlefs  this  memhraneh^s  been 
previoufly    broke)  arc  found    fwimming  a- top,  the 
mufcular  fibres  \\\en  ceafing  to  a(5l,  and  that  with  their 
bellies  iippermoft  ;  for  the  back-bone   cannot  yield^ 
and  the  diftended  fac  is  protruded    into  the  abdomen 
and  the  back   is   corfe^uently  heavieft    at  its   upper 
part  according   to   thdir  pofture.       There   is    here 
placed  a  glandular  lubftance  containing  a  good  quan- 
tity of  red    blood,  and   all  the  red  in  their  body  is 
contiguous  to  this  air-bag,  excepting  the  guts.   J'rom 
♦he  anterior  part  of  the  bag  go  out  two  proceffes  or 
appendices,    which,   according  to  the   gentlemen    of 
the   French   Academy,    terminate  in    their  fauces  : 
but  I  never  could  find  cut  this  communication   either 
by  tracing  them,  pouring  in  mercury  or  water,  ^r. 
I  put,  it  is  true,  a  probe  through  them,   but    then 
with  the  fame  ftrength  1  could  have   put  it  through 
the  fides  of  the  proceffes,  fo    that    I  am   afraid  this  is 
gratis  diElum,  and  that  there  is  here   as   in  fome  o* 
ther  places  of  the  human  body  an  aer  infitus,    - 

At  the  fuperior  part  of  this  bag  there  are  other 
^vr/ coloured  bodies,  of  a  glandular  nature,  which  are 
connected  with  the  kidneys.  From  them  the  ureters 
go  tlown  to  their  infertion  in  the  vefica  urinaria^ 
which  lies  in  the  lower  part  of  the  abdomen^  and  the 
urethra  is  there  produced,  which  terminates  m  the 
podex. 

Thefe  Jaft^,|^gi(|Joned  parts  have  not  hitherto  been 
obferved  in  loS^Tpecies  of  fiflies,  whence  authors  too 
haftily  denied  them  in  all.  1  hefe  creatures  have  a 
memhramus  diaphragm  which  forms  a  facj  \n  whtch 

the 
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tlie  heart  is  contained.     It  is  very  tenfe,  and  almoft 
perpendicular  to  the  vertebra. 

The  heart  is  of  a  triangular  form,  with  its  bafe 
downwards,  and  its  apex  uppermofl,  which  fituatioa 
it  has  becaufe  of  the  branchia.  It  has  but  one 
auricle  and  one  ventricle,  becaufe  they  want  lungs  ; 
and  one  great  artery.  The  fize  of  the  auricle  and 
ventricle  are  much  the  fame  ;  the  artery  fends  out 
numberlefs  branches  to  the  branchia  or  gills. 

The  branchia  lie  in  two  large  flits  at  each  fide  of 
their  heads,  and  feem  to  be  all  they  have  that  bears 
any  analogy  to  lungs.  Their  form  is  femicircular  ; 
they  have  a  vaft  number  of  redfibrilU  landing  out  on 
each  fide  of  them,  like  a  fringe,  and  very  much  re- 
femble  the  vane  of  a  feather.  Thefe  brajuhia  are 
perpetually  fubjeded  to  an  alternate  motion  and  pref- 
fure  from  the  water  ;  and  we  may  here  remark,  that 
we  have  not  found  any  red  blood  but  in  placesfubjeded 
to  this  alternate  prefliire ;  this  obfervation  will  help 
us  in  explaining  the  action  of  the  lungs  upon  the 
blood.  Over  thefe  gills  there  is  a  large  flap,  allow- 
ing a  communication  externally,,  by  which  the  water 
they  are  obliged  to  take  into  their  mouths  with  their 
food,  finds  an  exit  without  pafTmginto  their  ftomach; 
it  is  owing  to  thefe  flaps  coming  fo  far  down  that  the 
heart  is  faid  commonly  to  be  fuuated  in  their  heads. 

Their  brains  are  formed  pretty  much  in  the  fame 
"Way  as  that  of  fowls,  only  we  may  obferve  that  the 
poflerior  lobes  bear  a  greater  proportion  to  the  an- 
terior. 

Their  orgnn  of  fmelling  is  large,  and  they  have  a 
power  of  contracting  and  dilating  the  entry  into  their 
nofe  as  they  have  occafion.  It  feems  to  be  moltly 
by  their  acute  fmell  that  they  difcover  theii'  food  ; 
for  their  tongue  feems  not  to  have  been  defigned  for 
a  very  nice  fenfation,  being  of  a  pretty  firm  cartila- 
gmous  fubftance,  and  common  experiment  evinces 
that  their  fight  is  not  of  fo  much  ufe  to  them  as  their 
imell  in  fearching  for  their  nouriihraent.  If  you 
Cr  2,  throw 
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throw  a  frefli  worm  into  the  water,  a  fifh  fhall  di- 
flinguifh  it  at  a  confiderable  diltance,  and  that  this  is 
not  done  by  the  eye,  is  plain  from  obferving, 
that  after  the  fanve  worm  has  been  a  confiderable 
time  in  the  water  and  loft  its  fmell,  no  fifhes  will 
come  near  it ;  but  if  you  take  out  the  bait  and  make 
feverallittle  incifions  into  it,  fo  as  to  let  out  more  of 
the  odoriferous  effluvia,  it  ihali  have  the  fame  effect 
as  formerly.  Now  it  is  certain,  had  the  creatures 
d4fcovered  this  bait  with  their  eyes,  thev  would  have 
come  equally  to  it  in  both  cafes  :  ki  confequence  of 
their  fmell  being  the  principal  means  they  have  of 
difcovering  their  food,  we  may  frequently  obferve 
their  allowing  themfelves  to  be  carried  down  with 
the  ftream,  that  they  may  afcend  again  leifurely  againft 
the  currentof  the  water;  thus  the  odorous  particles 
fwimming  in  that  medium  being  applied  more  for- 
cibly to  their  fmelling  organs,  produce  a  ftronger 
fen  fa  ti  OH. 

Th€  optic  nerves  in  thefe  animals  are  not  confound- 
ed with  one  another  in  their  middle  progrefs  be- 
twixt their  origin  and  the  orbit,  but  the  one  palTes 
over  the  other  without  any  comm\inication,  fo  that 
the  nerve  that  comes  from  the  left  fide  of  the  brain 
goes  diftin<5tly  to  the  right-eye  :  And  vice  verfa. 

The  lens  cryfiaUitm  is  her€  a  compleat  fphere^ 
■whereas  in  men  and  all  other  terreilrial  animals  it 
confifts  of  two  portions  of  unequal  fpheres  laid  on 
one  another  ;  tb  account  for  this,  it  muft  be  confi- 
dered  that  thefe  creatures  have  got  no  aqueous  hu- 
rftOHr,  as  the  rays  that  come  to  their  eyes  are  con. 
v'eyed  -through  a  medium  of  the  fame  denfity  with 
that  humour  in  other  animals,  and  confequently 
wonld  have  gone  on  in  a  ftreight  line  without  any 
refraclion  till  they  come  to  the  lens,  although  they 
had  befen- provided  with  an  aqueous  humour  ;  thus 
then  the  r^ays  impinging  upon  their  A-wj  have,  hither- 
to fuffered  no  refraction  j  that  they  might  therefore 
be  fufficiently  refraded  and  meet  in  a  point  on  the 
reiina,  it  was  neceffary  ;he>;J[F  fliould  be  made  more 

convvex 
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convex  than  it  is  in  other  creatures  who  have  the 
rays  confiderably  refracted  in  their  paiTage  from  the 
air  through  rhe  aqueous  humour. 

As  fifhes  are  continually  expofed  to  injuries  in  the 
uncertain  element  they  live  in,  and  as  they  are  in  per- 
petual danger  of  becoming  a  prey  to  the  larger  ones, 
it  was  necefTary  their  eyes  fhould  never  be  fhut,  and 
in  confequence  of  this  they  are  not  provided  with 
palp:br£  ;  but  then  as  in  the  current  itfelf  the  eye 
mufl:  be  expoTed  to  feveral  injuries,  there  was  a  ne- 
ceflity  it  Ihould  be  fufficiently  defended,  which  in  ef- 
fect it  is  by  a  firm  pc/Iucld  wembrane  that  feems  to  be 
a  continuation  of  the  cutkulay  being  ftretched  over 
here.  The  epidermis  is  very  proper  for  this  purpofe, 
as  being  infenfible  and  deititnte  of  vefTels,  and 
confequcntly  not  liable  to  obftrudions,  or  by  that 
means,  of  becoming  opake. 

Whether  fiflies  have  a  fenfe  of  hearing  or  not,  is 
very  uncertain  ;  All  that  has  the  appearance  of  an 
organ  of  hearing  in  thefe  creatures  is  a  bone,  about 
the  bulk  of  one  half  of  a  common  bean  of  a  particu- 
lar flrudure,  being  very  brittle  and  compofed  of  a 
great  many  different  fegments  laid  at  one  anothers 
.fides,  and  fituated  in  a  particular  form  at  the  i^K\e  of 
the  brain  ;  is  then  the  idea  of  found  communicated 
to  them  by  means  of  this  bone  >  Or  does  their  run- 
ning away,  at  ftamping  hard  on  the  ground  or  cry- 
ing loud,  depend,  upon  fome  other  kind  of  fenfation? 
'iliis  may  podibly  be  produced  in  them,  by  a  tremu- 
lous motion  communicated  to  their  bodies  by  the  cir- 
cumambient water,  which  is  put  in  agitation,  from 
the  like  concuflions  happening  in  the  air  or  neighbour- 
ing ground. 
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